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Abstract 
An important aspect of learning a foreign language is becoming comfortable and 
confident with speaking in the target language. However, for many learners of 
foreign languages there are limited opportunities for practising speaking in the target 
language. Computer programs are increasingly used for pedagogical purposes. By 
using speech recognition technology, Computer Assisted Language Learning 
(CALL) programs can provide learners with opportunities to practise speaking in the 
target language and develop their oral language skills. 
This research is a contribution to the emerging and innovative area of speech-enabled 
CALL applications. It describes a CALL application, SPELL (Spoken Electronic 
Language Learning), which integrates software for speaker independent continuous 
speech recognition with embodied virtual agents and virtual worlds to create an 
immersive environment in which learners can converse in the target language in 
contextualized scenarios. The design of the program is based on a communicative 
approach to second language acquisition which posits that learning activities should 
give learners opportunities to communicate in the target language in meaningful 
contexts. Learners should have opportunities to formulate their own responses with 
relevant and immediate feedback being given within the ongoing discourse. 
Communicative approaches to language learning are used in the language classroom. 
In a CALL context, can opportunities be created which allow meaningful interaction 
in the target language while being able to provide feedback on the learner's 
utterance? How do potential users of such a system feel about their experiences in 
using the system and crucially, can this type of speech-enabled CALL system have 
any impact on a learner's motivations towards studying the target language? 
MA 
In applying a communicative approach to the design of a CALL program, the speech 
recogniser is programmed to allow a variety of responses from the learner and to 
recognise grammatical and ungrammatical utterances so that the learner can receive 
relevant and immediate feedback to their utterance. Feedback takes two key forms: 
reformulations, where the system repeats or reformulates the agent's initial speech, 
and recasts, where the system repeats the learner's utterance, implicitly correcting 
any errors. The scenarios used in the program represent everyday events which a 
learner may find themselves in with each lesson containing a series of activities 
which build and develop upon one another, culminating in a contextualised 
communicative task. 
This research claims that speech-enabled CALL systems which employ an open-
ended approach to the recognition grammars in contextualized contexts, thus creating 
communicative activities for language learners to formulate their own responses in 
meaningful contexts and receive feedback on their responses, are usable and 
engaging for language learners. In addition, by employing implicit feedback 
strategies in the design, speech recognition errors can be mitigated such that 
interactions between learners and embodied virtual agents can proceed while 
providing learners with valuable target language input during the interactions. These 
claims are based on a series of three empirical studies conducted with end users of 
the system. The first study investigated the overall design and navigation of the 
program. Observations from this first study influenced the subsequent development. 
The second study investigated the system as a learning tool with particular focus on a 
particular help feature. The third study took a cross-cultural approach in the 
investigation with particular attention on the effects of the SPELL program on users' 
motivations towards learning the target language. The conclusions drawn from the 
empirical studies support the development of scenario-based speech-enabled CALL 
programs and offer ideas for future research in this innovative area. 
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1 .1 Introduction 
The thesis expounded in this research is that speech-enabled computer assisted 
language learning systems which, based on communicative approaches, create 
opportunities for foreign language learners to formulate their own responses in 
meaningful contexts and to receive feedback on their responses offer an optimal 
scheme for conversational, scenario-based language learning and can be effective 
and engaging learning tools for students of foreign languages. 
The field of Computer Assisted Language Learning (CALL) seeks to develop and 
assess technologies that can facilitate the language learning process. Multimedia 
applications can offer learners experience with the target language through various 
forms, such as video clips and audio files, in a way that traditional text-based 
materials cannot. Such programs usually are limited to engaging the students in 
listening and reading activities with student input restricted to 'filling in the blanks' 
exercises. Speaking skills have largely been neglected in CALL (Egan, 1999). 
However, a development for CALL is in the use of automated speech recognition 
(ASR) technology, which allows learners to speak in the target language. This thesis 
describes the design and evaluation of an innovative speech-enabled CALL program, 
SPELL (Spoken Electronic Language Learning), which creates opportunities for 
beginning level learners to practise their oral language skills in the target language. 
In creating scenarios which are simulations of real-world events, a learner may 
engage in interactions with animated agents who converse with them in the target 
language. By constraining each scenario, grammar recognition files can be 
developed which contain many possible grammatical and ungrammatical user 
responses. The learner is able to formulate their own spoken responses, rather than 
choosing from a finite list, thus encouraging them to develop their language abilities. 
Further, the speech recognition component is designed to 'listen for' grammatical 
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errors in the user's responses in order that relevant and immediate feedback about the 
utterance can be provided to the learner. 
1.2 Motivation for the Study 
Language is an inherently social phenomenon with the spoken language being an 
efficient and largely effortless mode of communication. Provided ample language 
input in the social environment, humans acquire their first language (Li) as infants. 
For second language learners, however, there are fewer opportunities created for 
language acquisition. In learning the target language (L2) when the learning occurs 
in a learner's home country, there are limited opportunities for exposure to the target 
language. 
Grammar, reading and writing can be taught to large classes more easily than spoken 
language skills. Although reading-aloud tasks do not require an interlocutor, and 
they can be tackled with the class as a whole, most spoken language skills require 
interaction with another speaker. In the classroom situation, it is difficult, due to 
time restrictions and resources, for the teacher to engage in a spoken dialogue with 
every student. To make interaction in a spoken language learning context 
meaningful, it is important that the speaker has an interlocutor with whom to interact. 
The research described in this thesis utilizes animated virtual agent technology in 
order that the learner has a virtual character as an interlocutor with whom to practise 
their L2 speaking skills; speech recognition technology is used to allow the learner to 
interact with the character who can then respond to the learner in a number of 
conversational turns. 
Virtual characters endowed with speech recognition competency, otherwise known 
as embodied conversational agents, can introduce a social aspect to the interface. 
The term 'embodied conversational agents' refers to human-like or cartoon-like 
animated characters that often appear in computer interfaces (Cassell et al., 2000). 
The agents are endowed with conversational capabilities primarily through speech 
output generation (either synthesised or recorded speech), speech recognition 
VA 
software and natural language processing. 	These agents are thought to 
'anthropomorphise' the interface by bringing lifelike qualities to the interaction and 
they can be reactive to user's speech input and capable of verbal and non-verbal 
output. In using animated agents in a speech-enabled CALL environment, the 
learner is given an opportunity to interact with a 'virtual speaker' in the target 
language. The animated agent can be situated in a graphical 3D environment, which 
depicts a given social situation in which the language learning occurs. This offers an 
added dimension to the learning environment. 
The SPELL program, created for beginning level language learners, offers the learner 
simulations of every day situations in which they can interact through speech with 
virtual agents. Topics which readily lend themselves to this format are situations 
such as at a restaurant (ordering food, expressing likes and dislikes), at a railway 
station (buying tickets, asking about costs), and in the town centre (asking for 
directions). Although a speech-enabled CALL program could not replace one-to-one 
interaction with a native speaker, it may be possible to offer a realistic and beneficial 
simulation in a way that is absent from traditional materials and other CALL 
approaches. The Interaction Hypothesis (Long, 1996), states that conversational 
interaction between a learner and, for example, a native speaker can facilitate the 
learner's development as the learner can be involved in negotiated interaction which 
then gives them relevant and necessary input in the L2. In this system, learners can 
engage in negotiated interaction with the animated agents. Furthermore, interactions 
with the agents can provide learners with immediate and relevant feedback to their 
spoken output, through reformulation of the original proposition and recast of the 
learners' responses. 
As part of this research, the use of automated speech recognition technology 
specifically for non-native speakers as a tool for effective oral language development 
is investigated. Speech recognition grammars are designed to constrain the available 
recognition to expected learner output at any given stage, and allow the learner to 
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interact through a number of turns with the animated agents present in the virtual 
environments. 
This thesis contributes to the emerging and innovative area of embodied 
conversational agents in c-learning applications, specifically for language learning. 
To date, ASR has been used in language learning applications, most commonly as a 
pronunciation tutor. In creating a virtual environment, which acts as the target 
language environment for the language learner, the program creates an immersive 
environment in which the learner can practise their oral language skills. The agents 
act as the 'audience' for the learner's oral language output, thought to be a necessary 
condition for language learning (Swain, 1995). The animated agents are able to offer 
feedback to the learner's utterances as well as continuing the dialogue with the 
learner through a number of conversational turns within the defined context of the 
language lesson. For speech recognition to be usable for language learners the 
recognition accuracy must be at an acceptable level and the system must be able to 
detect errors in the learner's speech in the same way as a native speaker can 
(Derwing, et. al., 2000). In addition to providing empirical evidence detailing users' 
engagement with the system, this thesis seeks to investigate the recognition accuracy 
of the speech-enabled CALL system for language learners. Three empirical 
evaluations are described in this study, each conducted with secondary school 
language students. In this way, results of the empirical evaluations are gathered from 
a representative target group. The three evaluations create a body of evidence to 
support the use and development of speech-enabled CALL programs which create 
simulations of real-world events and allow learners to formulate their own responses 
thus creating optimal opportunities for language development. 
1.3 Thesis Outline 
The aim of this thesis is to describe the design and implementation of an innovative 
speech-enabled CALL program and to present the empirical research conducted on 
various design aspects of the program. A discussion of the motivations behind the 
investigation of a speech enabled CALL system is provided in Chapter 2. This 
7061 
chapter details theories of Second Language Acquisition and the history of CALL in 
relation to the prevailing theories of learning at the time. The chapter details the use 
of animated agents in pedagogical applications and the use of ASR technology in 
CALL applications. The chapter also discusses the use of games and simulations in 
language learning. Chapter 3 describes in detail the design of the SPELL program 
and the various components involved. This chapter exemplifies the description with 
extracts from the dialogue code and speech recognition grammars. 
Crucial to the described research is to obtain empirical data on the use of the 
application. The research involves presentation of empirical data on the use of the 
application with end users of the system. A series of three experiments was designed 
in order to investigate the accuracy of the recognition component in the SPELL 
program. Users' utterances were recorded for analysis of the speech recognition 
component of the system. In addition, each experiment also investigated users' 
attitudes to using the learning application. Qualitative and quantitative data were 
collected to investigate learners' perceptions of using the program and of interacting 
with the animated agents. Chapter 4 describes the first experiment which 
investigated users' attitudes to an early, but fully functioning, prototype of the 
SPELL program. By evaluating the program at an early stage, any overall issues 
with the program design or navigation could be addressed prior to further 
development. The first experiment therefore explored navigational issues and user 
attitudes to the first lesson 'At the café' for learners of Italian and learners of 
Japanese. During observation of the first evaluation, it was found that participants 
relied heavily on a textual help function, namely the subtitle functionality. 
Therefore, in the second experiment, the evaluation focussed on the SPELL program 
as a learning tool. User attitudes towards the second lesson 'At the station' were 
investigated with particular interest in the use of the subtitle functionality of the 
program. Chapter 5 describes the design of the lesson used in this second evaluation, 
the experimental approach and the results of the evaluation. The third and final 
evaluation investigated users' subjective attitudes to the language learning program 
and the speech recognition component of the program. In addition, as motivation is a 
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strong indicator of success in foreign language learning, the third evaluation also 
investigated user motivations towards studying the target language and any effect the 
SPELL program may have on motivation. This experiment was a cross-cultural 
investigation of users' perceptions of the SPELL application and motivations for 
learning the target language. The design of the empirical evaluation and the results 
are presented in Chapter 6. 
Finally, chapter 7 gives a summary of the main findings from the evaluations and 
provides a discussion of the results together with suggested areas for future work. 
1.4 Contribution to Knowledge 
Overall, this thesis describes an innovative speech interactive computer assisted 
language learning approach which allows users to interact with virtual characters 
through speech, to formulate their own responses thereby facilitating the learner's 
language development, and also to receive spoken feedback on the utterances they 
make. In second language acquisition research, recast and reformulation strategies 
have been found to be effective corrective strategies in the language classroom. This 
thesis presents a speech recognition dialogue scheme that adopts, for the first time, 
recast and reformulation strategies to the design of a speech enabled CALL program. 
Results in this thesis confirm, through empirical research, that users felt a high 
degree of engagement and enjoyment with using the system and that they thought 
using the program was useful for their learning. These results demonstrate that 
although there were limitations to the performance of the recogniser, given that the 
input was from non-native speakers and therefore a challenge for the recognition 
component, recognition performance was not a deciding factor on participants' 
subjective ratings of the system. Importantly, results also show that the program 
could boost users' motivations towards learning the target language, a highly 




Motivation to Research Speech Interactive CALL 
2.1 Introduction 
Studies in the field of Computer Assisted Language Learning are, by nature, 
multidisciplinary (Levy, 1997); the overview of relevant literature to this field of 
study as provided in this chapter reflects the diversity of this multidisciplinary 
approach. This chapter is divided into four main sections. 
The first section describes the overall field of CALL, the changing perspectives in 
this new field and the emergence of Intelligent CALL. One of the criticisms of 
CALL programs is that their design should be influenced more by theories of second 
language acquisition than by technological advances. The second section offers an 
account of current theories of second language acquisition. This section also details 
a specific aspect of second language acquisition theory, namely the Interaction 
Hypothesis, which has influenced the design of the CALL program discussed in this 
thesis. 
The third section details the use of embodied conversational agents, their perceived 
benefits and their use in pedagogical applications with specific reference to language 
learning. 3D immersive environments are also described together with an account of 
games and simulations relevant to language learning programs. 
The final section offers an account of the current state-of-the-art speech recognition 
systems, their use in research and commercial applications and their use in language 
learning applications. An account of the limitations of using speech recognition in 
CALL systems is given, together with the potential benefits to using such technology 
in the field of CALL. 
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2.2 Computer Assisted Language Learning 
The field of Computer Assisted Language Learning has been defined as "the search 
for and the study of applications of the computer in language teaching and learning" 
(Levy, 1997:1). Influenced by technological advances together with learning 
theories, it is inherently multidisciplinary in nature, (Levy, 1997). Figure 1 (from 















Figure 1: Interdisciplinary Nature of CALL 
The use of computer technology in second language learning began in the 1960s 
(Warschauer & Healey, 1998). Although computer programs were not available to 
the majority of learners, computers were hailed as necessary tools for language 
learning. Since its beginnings, the field of CALL has evolved through three phases: 
Behaviouristic CALL, Communicative CALL and Integrative CALL (Warschauer, 
1996). Behaviouristic CALL was based on the learning theory of behaviourism 
(Skinner, 1953), prevalent in the 1950's and 1960's, which claimed that learning is 
based primarily on observation. Behaviourist approaches to language learning 
suggest that language is acquired through a series of habit formations. Language 
learning programs during this phase involved tutorials that taught the learners 
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particular language constructions through drill and practice exercises (Levy, 1997), 
exercises which were embedded in behaviourist learning theory and offered the 
learner repeated exposure of the same language constructions. It was believed that 
this repeated exposure, and the emphasis on memorization of the linguistic materials, 
would facilitate language learning. Indeed the computer was an ideal medium for the 
delivery of such materials as it could present the drills over and over to the learner 
who could work at their own pace, thus freeing up class time for other activities 
(Warschauer, 1996). Such programs were soon criticized because the teaching 
methodologies, based on the theory of behaviourism, had been generally rejected 
(KUnzel, 1995), and the programs were found to simply present materials found in 
workbooks in a different format (Blake, 1998). 
The behaviourist approach was criticised primarily because of its restrictive nature; 
drill and practice exercises which relied solely on rote memorization did not allow 
learners to construct their own utterances. As a consequence, the second phase of 
CALL activities evolved. Communicative CALL derived from a communicative 
approach to language teaching, a prominent teaching approach beginning in the 
1970s and 1980s (Warschauer, 1996). Communicative CALL focused the use of 
language constructions as a means of achieving meaningful communication, rather 
than on the constructions themselves. The communicative approach taught grammar 
implicitly, through the communicative activities in which the learners were engaged. 
Importantly, the communicative approach allowed learners to create their own 
utterances and, further, it used thô target language exclusively (Warschauer, 1996). 
The communicative approach responded to emerging cognitive learning theories as it 
emphasised that learning was a process of discovery and development (Warschauer 
& Healey, 1998). This approach emphasised the use of given language constructions 
and forms, rather than on explicit instruction about the forms themselves. The 
communicative approach stresses the importance of learners producing their own 
utterances, rather than using prefabricated responses. CALL activities in this phase 
often involved pair or group work between students, in text reconstruction exercises 
or writing exercises using word processors (Warschauer, 1996). Although activities 
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were limited, one of the benefits of CALL activities at this time was the interaction at 
the computer between students as such interaction was spontaneous and authentic 
(Coleman, 1996). 
Although communicative theories of language learning prevailed, it was an advance 
in technology such as multimedia and the Internet that then paved the way for the 
third phase of CALL: Integrative CALL. The introduction of the Internet and the 
prevalence of the personal computer as a household item created the potential for the 
wide uptake of online learning and computer applications in language learning 
(Levy, 1997). Multimedia technology, which includes text, graphics, sound, 
animation and video, utilizes hypermedia that allows resources to be easily linked 
together. These links give learners the control to navigate through the materials in a 
way that benefits them individually. Additionally, the wealth of media used serves to 
create interesting and authentic environments as audio files allow the learner to listen 
to the target language as well as read it (Warschauer, 1996). Based on socio-cultural 
theory, where the skills of reading, writing, listening and speaking are learned in an 
integrated social environment, integrative CALL created environments where 
learners could use the computer as a tool for interaction with target language 
materials over networked systems and allowed interaction between speakers through 
such media as email exchange (Warschauer & Kern, 2000). 
One criticism of CALL which continues to be levied even on CALL programs within 
this third phase is that, as learning tools for language learners, they fail to engage the 
learner in spontaneous conversation (Salaberry, 1996). An ideal CALL program 
should be communicative, interactive and should help the learner to develop their 
own communicative competence in the target language (Bickes & Scott, 1989). 
Such CALL programs form the current generation of CALL evolution as Intelligent 
CALL. 
The Integrative CALL phase saw the creation of environments in which learners 
could access a wealth of authentic materials, and through networked computers, 
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could interact with other learners and native speakers through communication 
channels such as chat rooms and email. Future technological advances herald a 
potential phase in the evolution of CALL to Intelligent CALL (ICALL): systems 
which directly interact with users and, through natural language technologies, can 
decipher users' input through text and speech. Text-based intelligent CALL systems 
are currently being developed and researched, such as the BANZAI system for 
learning Japanese (Nagata, 2002). The point of departure addressed in this thesis is 
the creation of a speech-enabled ICALL system. 
Speech technology is increasingly used in ICALL applications to allow the learner 
self-paced oral practice in the target language. Through a speech-enabled ICALL 
system, oral language practice need not be restricted to limited class time. In 
addition, speech-enabled CALL systems can also help students who feel anxious 
practising their oral language skills in public (Wachowicz & Scott, 1999). 
It has been suggested that designers of computer-assisted language learning (CALL) 
programs should continue to look more towards the theories which drive instructed 
second language acquisition research and there is an on-going need for innovations 
in the CALL field to be driven by pedagogical principles rather than technological 
ones (Chapelle, 1997). However, it has been noted that there is no consensus for the 
design of CALL programs on the basis of knowledge about second language 
acquisition since that field of study has failed to define what constitutes optimal 
learning conditions (Liddell, 1994). The theories of second language acquisition 
which contribute to the design of the SPELL program described in this thesis are 
discussed below. 
2.3 Second Language Acquisition 
Second Language Acquisition refers to the process by which someone acquires a 
language other than their native language. Instruction of second or foreign languages 
has evolved from a traditional approach where the focus was on the language itself to 
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a communicative approach where the focus is on meaning, expression and 
communication (Lightbrown & Spada, 1990). 
In the traditional approach, language instruction isolates particular linguistic forms to 
be learned, has a teacher-centred focus, where the teacher holds most of the talk time, 
and therefore fails to provide learners with opportunities for fluency (Doughty, 
1998). Following behaviourist learning practices, traditional language learning 
materials which focussed on discrete grammatical points were unable to address the 
communicative needs of learners. Structural approaches focussed on learning 
specific targets in a specific order with emphasis on the rote memorization of target 
structures and an ambition to eliminate learners' errors. 
Communicative language instruction developed in response to the inadequacies 
found in the traditional approach. Students learn better through contextual, 
interactive listening and speaking activities (Lee & VanPatten, 1995). The 
communicative approach attempts to create conditions for language learning which 
are more akin to naturalistic environments. Therefore, in the communicative 
approach, most of the talk time is given to students, rather than the teacher, and the 
focus is on communicating in the target language for meaning. This focus on 
meaning led to a tolerance for learners' errors, which are seen as a natural by-product 
of the learning process. In addition, the communicative approach encourages 
learners to engage in authentic and spontaneous conversation. 
A move towards a meaning-based syllabus, rather than a structural one, focussed on 
the learner's internal syllabus. The natural approach (Krashen, 1982) suggested that 
language is acquired naturally when the learner processes the target language input 
for meaning. It was posited that conscious knowledge is learning, and subconscious 
knowledge is acquisition and that conscious knowledge (learning) cannot actually 
become subconscious knowledge (acquisition) (Krashen, 1982). In the 
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Comprehensible Input Hypothesis (Krashen, 1985), it was claimed that learners 
require comprehensible input, notated as i + 1, (where i = interlanguage'). That is, 
when learners comprehend the input, and the input is one stage beyond their current 
interlanguage, then that structure will be acquired and their interlanguage then 
increments one step. Given the learner is suitably motivated and does not have high 
levels of anxiety (the Affective Filter Hypothesis) and the learner is exposed to 
necessary input (Comprehensible Input Hypothesis), the acquisition of the target 
language will occur (Krashen, 1985, 1982, 1981). These hypotheses and theories 
were extremely influential in the 1980's; however this work was subsequently 
criticised for not being empirically based (Gregg, 1984; McLaughlin, 1987). 
Research conducted on immersion students of French in Canada provides evidence 
that communicative language teaching, where the focus is purely on meaning and not 
on form, does not necessarily lead to grammatical accuracy (Harley, 1992; Harley & 
Swain, 1984). Students in these immersion programs had been exposed to the target 
language (French) through their schooling for many years (kindergarten through to 
high school). Thus, these students received large amounts of comprehensible input 
and many opportunities for interaction. The students were able to speak French 
fluently, however, their accuracy with regards to French syntax and morphology was 
not native-like (Lightbrown & Spada, 1990; Harley & Swain, 1984). 
Although the students were exposed to varied and relevant target language and were 
able to communicate effectively in the target language in terms of meaning, their 
language ability did not reach the accuracy levels of equivalent native speakers. The 
students were surrounded by the input necessary for their learning, and were exposed 
to the positive evidence required, however, their success in the meaning-based 
language environment was not matched by an accuracy in the syntax of the target 
language. Results from the immersion studies suggests that learners need to focus on 
1  An interlanguage is an emerging linguistic system that has been developed by a learner of a second 
language who has not yet become fully proficient in the target language. 
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form during the communicative activities in order to achieve accuracy in the target 
language (Celce-Murcia, 1991). Therefore, it is suggested that language instruction 
should create opportunities for learners to improve their abilities to communicate in 
the target language while also improving accuracy (Doughty, 1998), a principle 
embedded in the SPELL program presented in this thesis. 
2.3.1 Focus on Form and the Interaction Hypothesis 
Researchers sought to find a way of combining a meaning-based method of learning 
and teaching with a means of improving the learners' accuracy in the target 
language, while still focussing on meaning-based communicative activities. This 
approach, termed focus on form (Long, 1991), seeks to improve learners' accuracy, 
as well as their fluency. Focus on form as a method of language teaching advocates 
drawing learners' attention to elements in the target language as they arise, often 
incidentally in an activity that is essentially meaning-based. Therefore, any attention 
drawn to a target structure is done when the student is engaging in a relevant 
communicative activity, thereby encouraging memorability. 
It was also claimed that learners should be required to produce the target language 
and that their language production was also a necessary aspect of the language 
learning process. This was termed the Comprehensible Output Hypothesis (Swain, 
1985, 1995). The interactions that learners make are part of the process of language 
learning and can have an effect on their language development. The Interaction 
Hypothesis (Long, 1996) advocates that those learning tasks that engage learners in 
interactions which push them to seek modifications of the input are facilitative to the 
learning process. 
The focus on form approach draws students' attention to a particular feature of the 
target language when they are in the process of meaning-focussed instruction or 
activity. When interlocutors encounter difficulties in the communication, repair 
strategies are required to enable understanding. During this process, the students 
would then shift their focus to the language forms which are causing the difficulties. 
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Focus on form is reactive during the communication and is incidental in the 
communication activity. 
According to the Interaction Hypothesis, learners need to interact in the target 
language (L2) in such a way that the interactions can be modified in instances of 
communicative difficulty. Interaction provides learners with opportunities to receive 
comprehensible input and feedback (Long, 1996; Pica, 1994; Gass, 1997). It also 
allows learners to make changes to their own linguistic output (Swain, 1995). 
Interaction between learners and their interlocutors forces learners to test their 
hypotheses about the structure of the language. Furthermore, the input provided to 
the learner in the interaction may be above their current ability, which may prompt 
the learner to "notice the gap" (Schmidt & Frota, 1986), and in some way seek 
modification of the input. Feedback to learners' errors can have a vital role in giving 
learners the opportunity to notice the gap between their language and the target 
language structures in order that the input which the learner receives becomes intake 
(that is, acquired knowledge) which helps the language development (Schmidt, 
1995). 
Such performance modifications can provide the learner with the additional input 
they need for their L2 development, and push them to make more target-like 
utterances. It has been claimed (Long, 1996) that negotiation of meaning "facilitates 
acquisition because it connects input, internal learner capacities, particularly 
selective attention, and output in productive ways". 
This is further exemplified by the fact that empirical research relating to classroom 
interactions has demonstrated the importance of conversational interaction in the 
development of the L2. In one study (Mackey, 1999), it was found that learners who 
actively participated in an interaction produced more advanced structures than those 
learners whose participation in the interaction was less active. Further, 
conversational interaction between interlocutors provides opportunities in which 
learners can receive feedback on their utterances directly within the ongoing 
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discourse, with implicit reactive feedback being offered to the learner. Negotiation 
of meaning can be made through input modifications such as repetitions, 
confirmation checks, clarification requests, reformulations, comprehension checks 
and recasts. 
Given the findings of the French immersion program (Harley, 1992; Harley & 
Swain, 1984), it appears that positive evidence alone is not enough for accuracy in 
the target language. In second language acquisition, some reactive feedback to 
learners' errors may be required. Indeed some research supports this assumption. A 
comparative study of classroom teaching (Lightbrown & Spada, 1990) investigated 
the accuracy of certain linguistic forms among students whose teachers adopted 
different methods during their meaning focussed classroom activities. Data from 
four class groups were investigated. Each class had a different teacher; three of the 
teachers were tolerant of students' errors while one teacher provided corrective 
feedback to the students on their errors. The students in this class, who received 
more corrective feedback, were found to be more accurate in the target forms under 
investigation. Therefore, it appeared that corrective feedback within the 
communicative approach can be beneficial to learners' development. 
2.3.2 Feedback in Language Learning 
Corrective feedback is a topic in the field of language learning which has generated 
much interest from researchers. It is suggested that unlike Li acquisition, L2 
learning requires negative evidence as well as positive evidence. Positive evidence 
informs learners of what occurs in the target language and what is allowed in the 
target language. Negative evidence informs learners of what is not allowed in the 
target language. 
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The Noticing Hypothesis (Schmidt, 1994), which claims that learners must be able to 
notice the specific L2 form in order for the input to become intake 2, supports the 
need for negative evidence. The assumption being that without negative evidence 
learners would be unaware that there is a gap in their knowledge, which is 
manifested in their non target-like output. Negative evidence, in the form of 
corrective feedback, may assist learners in noticing the gap in their own output and 
noticing the target forms which they have yet to acquire. 
Corrective feedback can take many forms: explicit correction, metalinguistic 
feedback, elicitation, recast, clarification, reformulation and repetition (Lyster & 
Ranta, 1997). Explicit correction entails stating to the student that their response is 
incorrect, and possibly offering the correct response. Metalinguistic feedback 
provides the learner with some information on the incorrect form (e.g. "No, the noun 
is feminine"). The other forms of feedback constitute implicit feedback. Implicit 
feedback gives information to the student about their utterance without explicitly 
stating that the answer is wrong. Elicitation involves prompting the student to 
provide a corrected response. Recasts are provided where the teacher or interlocutor 
restates the student's original response without the error. Clarification strategies are 
also used as implicit feedback where the teacher requests a further response from the 
student. Reformulation involves restating an utterance to a learner, whether in the 
original form, simplified or exemplified in order to assist the learner in understanding 
the utterance. Finally, repetition strategies are used where the teacher repeats the 
student's erroneous utterance, usually with questioning intonation. 
2.3.3 Recast and Reformulation Strategies 
Recasts and reformulations are implicit focus-on-form strategies frequently used in 
the language classroom. For oral language development, they provide implicit 
feedback to the learner in an unobtrusive way, which minimises interference with the 
2  Intake has been defined as 'the process of assimilating linguistic material" (Gass, 1997, p.5). It can 
be conceptualised as apperceived input that has been further processed by the learner. 
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ongoing discourse. Reformulations offer repetitions, alternative wordings or 
contextualized examples to help learners in their comprehension. Recasts are a 
reactive source of information which are specific to the individual learner, whose 
original meaning is taken and restated by the interlocutor with some aspect 
(phonological, syntactic, lexical etc) being modified. In cases of one-to-one 
interactions, it has been shown that focussed recasts are beneficial to the learner's 
development (Long et al 1998, Mackey & Philp 1998). 
For learners who are attending to their spoken input, being able to hear a corrected 
version helped them understand what they are doing wrong (Schmidt & Frota, 1986). 
Two features are key to making correction effective: 
. It must draw students' attention to their own errors 
. It must do so in meaningful, communicative contexts. 
As recasts are a reactive, implicit form of corrective feedback, they represent one of 
the most useful ways to correct learners' errors as they do not impede the 
communication flow, nor detract from meaning focussed interaction. However, it 
has been found (Lyster & Ranta, 1997) that recasts are not totally effective in 
eliciting learners' uptake of the corrected form. That is, the learner will be unlikely 
to immediately self correct after a recast from their interlocutor. However, recasts do 
provide additional input to the learner at a point in the interaction where the structure 
has occurred. Given the nature of the recast, in that it occurs implicitly in the course 
of a meaning based interaction, there is limited opportunity for the learner to 
immediately uptake the form as after the implicit correction, the dialogue moves on. 
Indeed, it has been pointed out (Mackey & Philp, 1998) that even though immediate 
uptake is not often observed after a corrective recast, this does not mean that the 
learners have not noticed the corrected form, and indeed the learners may then go on 
to use the corrected form in future interactions. 
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The principles of the recast and reformulation strategies, as implicit feedback, have 
been used as a key element in the SPELL program presented in this thesis. 
2.3.4 Affective Variables in Language Learning 
Language learning is susceptible to affective variables amongst language learners. 
Factors such as motivation, anxiety, self confidence, age and ability all have the 
potential to affect a learner's language development and learning process. A 
language learner's success can be affected by their 'Affective Filter' (Krashen, 1982, 
1985). The Affective Filter is determined by a learner's motivation and self 
confidence coupled with their anxiety levels. If a learner has high anxiety, low self 
confidence and low motivation, then their affective filter is raised and this causes a 
block to the input they are receiving and thus a problematic environment for them for 
language learning. However, if a learner's anxiety is low, their self confidence is 
high and their motivation is high, their affective filter is lowered, offering optimum 
conditions for learning. One of the perceived benefits of CALL programs is that the 
learner can work at their own pace, without the anxiety which can sometimes be 
present in the language learning context. Production of the target language is 
potentially the most challenging aspect of language learning. A CALL program that 
allows the learner to produce written or spoken output has the potential for 
diminishing the anxiety with which learners sometimes face language learning 
activities. In one study (Bloch, 2002) it was found that those learners who were less 
forthcoming in the classroom situation were more inclined to communicate with their 
teacher on email. Particularly for learners who have reluctance to produce target 
language output in the language learning classroom, CALL programs can offer safe, 
and reassuring, environments for learners to produce output in the target language. 
2.3.5 Socialization in Language Learning 
Language learning is not simply a process of acquiring the lexicon, syntax and 
phonology of a second language. Language . learning also incorporates the 
socialization of a learner within the second language. The acquisition of a second 
language allows learners to interact within the second language speech community. 
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Understanding that "the process of acquiring a language is part of a much larger 
process of becoming a person in society" (Ochs, 2002, p.106) is a key principle in 
the socio-cultural perspective of language acquisition. It has been found that 
classroom exercises which are detached from real-life issues or activities fail to help 
the learner use the target language (Firth & Wagner, 1997; van Lier, 2000). It is 
believed that language learning should be viewed as participation in the target 
language, an active role which encourages the language learners to think and behave 
in the target language (Pavlenko & Lantolf, 2000). Therefore, language learning 
activities should allow the learners to think and behave in environments where the 
student becomes a participant rather than a learner. It has been suggested that 
language teaching should shift towards experiential learning where the learning 
occurs in contextualised or situational environments and language forms are 
introduced during social activities (Van Lier, 2002). These ideas of scenario-based 
second language learning have been used as a central design approach in the SPELL 
program considered in this thesis. 
2.3.6 Interaction Hypothesis and Computer Assisted Language Learning 
Although much of the research on the Interaction Hypothesis has been conducted in 
the realm of human-human interaction, either between a native speaker and a non-
native speaker or between two non-native speakers, the work described in this thesis 
advocates applying this theory as a central principle in learner-computer interaction. 
Previous CALL studies have analysed learner interactions using the Interaction 
Hypothesis where learners interact with other learners or native speakers in network-
based communication (Blake, 2000; Kitade, 2000). In contrast, the approach 
described in this thesis seeks to explore the creation of a self-access language 
learning program which builds on the Interaction Hypothesis to create situations in 
which a learner can engage in meaningful spoken interactions with the computer, and 
whose interactions can be negotiated in order that the learner can develop their oral 
language in the L2. 
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2.4 Animated Agents and Virtual Worlds 
2.4.1 Animated Agents 
Animated agents as graphical representations of characters are being increasingly 
used in computer user interfaces to offer a more personalised interaction between 
human and computer. Animated agents have been created for a variety of 
applications such as a virtual presenter (Noma & Badler, 1997), a virtual real estate 
agent (Cassell et a!, 1999), as training agents for the peace corps (Marsella et a!, 
2003), as retail agents (McBreen, 2002) and as banking agents (Morton et a!, 2004). 
Research has shown (André et al, 1999) that adult users of an application 
overwhelmingly prefer a system which employs an animated agent to a similar 
system without the agent. 
2.4.1.1 Pedagogical Applications 
Animated agents have also been used in pedagogical applications in which such 
pedagogical agents are defined as "lifelike characters that facilitate the learning 
process" (Johnson et al., 1998). Pedagogical agents have been used in a number of 
applications such as the 2-D animated agent used to support students during medical 
problem solving activities in a Web-based learning environment (Johnson & Shaw, 
1997, Figure 2). 
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Figure 2: Agent Adele in Medical Problem Solving Application 
A 3-D animated agent immersed in a simulated virtual world was used as a teaching 
aid for engineering students (Johnson et al., 2000, Figure 3). 
Figure 3: Agent Steve in Engineering Application 
Agents have also been used in a language training program for US soldiers learning 
Arabic (Johnson et al, 2004). In this application, the agents reside in a highly 
contextualised 3-D environment in which the interactions take place (Figure 4). 
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Figure 4: Tactical Language Training System 
Early research in the use of animated agents in pedagogical applications has shown 
such agents to be effective in tutoring systems in which they can improve the 
learning experience by engaging students in effective conversations with their agent 
(Lester et al 1997a). In related research, school students using an application with an 
animated insect ('Herman the Bug') generally showed improvement in post-
experience tests. interestingly the study also revealed a persona effect of having the 
animated agent in which the agent positively affected the learner's perception of their 
own learning experience by its mere 'presence' (Lester et al., 1997b). An animated 
face for children with hearing impairments was found to improve the learning 
experience (Massaro, 1998). 
A learning environment can be enhanced with the addition of animated agents as 
they can display a number of types of interaction that can benefit the learning context 
(Johnson et al., 2000) and animated pedagogical agents can bring a range of benefits 
to human-computer interaction: 
/ 
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• Animated agents employed in simulated worlds provide new opportunities to 
demonstrate to students how to perform a particular task in that world. They 
can physically show how to complete a task 
. Animated agents can act as navigational guides to students in complex 
environments 
Animated agents can steer a student's attention to something in the virtual 
world (for example, features which give hints or extra information to the 
student) by way of gaze behaviours and deictic 3 gestures. 
. Animated agents can provide non-verbal feedback to a student's input or 
actions, as well as verbal feedback. 
. Animated agents are able to express conversational signals which people are 
accustomed to in human-human interaction, for turn taking, expressing 
personal opinions or acknowledging the user's utterance. 
• Animated agents can convey emotion to the user which in turn may elicit 
emotion from the user and serve to increase learning motivation. 
Animated agents can serve the role of a virtual team-mate, where working in 
a team is an element of the task design. Here, the agent can act either as an 
instructor, helping the student to accomplish a task, or substitute as a missing 
team member, allowing the student to practise working in a team. 
It has been suggested that animated agents in role playing situations should be able to 
display autonomous emotive responses and be able to react to users' emotive input 
(Marsella et al 2001). Indeed, it is claimed that animated agents who display 
Specifying temporal or spatial location from the perspective of the speaker or hearer 
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personality and emotion can serve to promote interest and empathy in the user 
(Trappi & Petta, 1997). 
Research has shown that animated agents that display social competence are 
interesting companions for language learners (Prendinger & Ishizuka, 2001). Indeed 
animated agents, which display emotions, can enhance the student's overall learning 
experience. If an animated agent demonstrates that they care about a student's 
progress, then the student may also learn to care. In addition, an animated agent that 
exhibits an interesting personality may serve to make the learning experience more 
fun for the learner (Elliott et al., 1999). 
The use of animated agents within the contextualized virtual world used in the 
SPELL program described in this study offers the learner an opportunity for one-to-
one conversation, designed to contribute to an enhanced learning experience. 
Animated pedagogical agents have been shown to "increase the computer's ability to 
engage and motivate students". (Johnson et al 2000). In the context of CALL, it has 
been suggested that it may be important for learners to have an audience for their 
linguistic output so that the learners can "attempt to use the language to construct 
meanings for communication rather than solely for practice" (Chapelle, 1998). In 
this way, animated pedagogical agents could serve as the cyber audience for 
language learners' output. 
Virtual animated agents that are able to show affective behaviours, have expressive 
behaviours, exhibit a personality, speak to the user and listen to the user can offer a 
further dimension to the experience of human-computer interaction. Indeed, it has 
been found that users of new media treat the machines they interact with in a social 
way (Reeves & Nass, 1996). The construction of animated agents makes it possible 
to create another dimension within the communicative setting - delivering a 
capability where the spoken output can be enhanced by expressive agents. 
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2.4.2 Virtual Worlds 
Virtual reality has been defined (Heim, 1994) as "an event or entity that is real in 
effect but not in fact". The virtual worlds presented to the learner in the SPELL 
program offer a highly contextualized environment in which the learner can first 
observe the interactions between the animated agents and then can enter the 
environment as an active dialogue participant. In a manner that is similar to role-
playing exercises often used in the language classroom, the learner can, for example, 
become a customer in a café, as is featured in the SPELL program considered in this 
thesis. 
In their use of virtual environments, users may experience presence, that is, the 
subjective sense of 'being there' in the virtual world (Slater et al, 1994). The 
underlying assumption is that if users experience such a sense of presence in a virtual 
environment they will come to behave in the virtual environment in a way that is 
similar to the way they would behave in a similar environment in the real world. 
Thus, if learners have the opportunity to communicate in the virtual environment, the 
skills learned there will carry over to similar situations in the real world. Virtual 
environments offer features that are superior to video presentations because of the 
sense of presence in the environment created through the manipulation of certain 
aspects of that environment. 
2.4.3 Games in Education and Language Learning 
Games and simulations can offer believable language environments in which the 
learner becomes a participant. The use of simulations and games in a learning 
environment can offer students an opportunity for experiential learning, as they 
support 'learning by doing' approaches (Facer, 2005). The use of simulation in an 
educational environment allows the user to experience the situation where their 
decisions within the game have a real and immediate consequence. The use of 
computer games in providing a language learning environment has gained interest 
(Stubbs, 2003; Rong & Topolewski, 2002) since games can offer a collaborative 
medium for learners to interact with other learners or users (student to student 
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interaction) or an environment where the user can interact with the computer as part 
of the language learning experience (student to computer interaction). 
Simulations and role play follow an interactional view of language. The interactional 
perspective "sees language as a vehicle for the realization of interpersonal relations 
and for the performance of social transactions between individuals" (Richards & 
Rogers, 1986, p.1  7). Role play and simulations offer the learner the opportunity for 
the development of their language in a given social context. 
Research has suggested that simulations can facilitate second language acquisition 
(Scarcella & Crookall, 1990). Learners acquire language when they are exposed to 
comprehensible input, they are actively involved and they have positive affect 
(Scarcella & Crookall, 1990). Simulations can provide an environment in which 
these factors occur. 
Games not only are engaging for users, but also may motivate users to increase their 
involvement with the game and subsequently could serve to contribute towards the 
educational objectives (Prensky, 2001). 
It has been suggested (Garcia-Carbonella et al., 2001) that using games and 
simulations in language education can have a positive outcome since they can: 
. Address the student to teacher asymmetry present in conventional 
language classrooms 
. Increase the amount of exposure to L2 input for the learner 
. Lower the affective filter (Krashen, 1985), and 
• Enhance interactions through negotiated meaning. 
The language learning program described in this thesis creates contextualized 
scenarios which are simulations of real world situations in which learners can 
practise their oral language skills. The program uses speech recognition so the 
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learner can interact with the system through speech in a simulated and suitably 
constrained environment in which the learner can engage in a conversational 
dialogue with the computer. The following section introduces the technology of 
automated speech recognition and the CALL programs which use this technology. 
2.5 Automated Speech Recognition 
Automated speech recognition is the process by which acoustic speech signals are 
matched to corresponding text. Hidden Markov modelling (HMM) approaches apply 
statistical and probabilistic computations to the issue of pattern matching at the 
phoneme level and have been shown to be the most effective method for large 
vocabulary speaker-independent speech recognition (Ehansi & Knodt, 1998). An 
HMM-based speech recogniser consists of the following basic components: an 
acoustic signal analyser, a set of phone models, a lexicon and a grammar network. 
The following figure (from Ehansi and Knodt, 1998, p.4) details these components of 
a speech recogniser. 
SPEECH 	 Spectrum - Decoder
V
TEXT  
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Figure 5: Components of a Speech Recognition System 
The incoming speech signal is first analysed by the spectrum analyser. Spectral 
features are derived from the signal and the values are then grouped together in time 
intervals called 'frames'. The results from this process are values which hold the 
characteristics of the speech input to be analysed by the recogniser, ultimately to be 
interpreted as a text string output. The sample is decoded utilising the phone models, 
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the lexicon and the grammar. The phone models hold representations of all possible 
phones in the language. Each language for which the recogniser is used to recognise 
incoming speech has a different set of phone models, which have been modelled on a 
large sample of native speech. The recogniser compares the speech signal with the 
HMMs representing the phonemes of the language system and computes a likely 
phoneme string representation based on the sequence of phonemes. The computed 
phoneme strings are then concatenated into words. The lexicon (or dictionary) 
consists of the phonetic spelling for all the word entries that are expected by the 
recogniser. In some cases, there may be multiple phonetic spellings for the same 
word in order to account for different pronunciations of the word. Finally, the 
grammar (or language model) combines the words in the dictionary into 
combinations to define the entire set of word strings that the system can recognise. 
The grammar, lexicon and phone models form the speech recognition model with 
representations of all possible word combinations and their possible pronunciations. 
The speech signal is then compared to these representations in order to find a best 
match, resulting in a recognised word string output. 
2.5.1 Spoken Language Dialogue Systems 
A spoken language dialogue system is an interactive system that conducts a spoken 
dialogue interaction with a user. To do so, the system must recognise what the user 
says, understand the meaning in the context of the interaction, and then generate a 
response to the user (Dybkjer & Bernsen, 2000). Such systems generate output with 
system prompts (either recorded or synthesised), recognise speech input from the 
user and perform actions in order to progress the conversation towards a particular 
goal. As part of the process, meanings are assigned to the user's utterance. A 
common way of representing the meaning of an utterance is by using slot-value 
assignments in the recognition grammars which allot a specific value to the user's 
utterance in the recognition process. For example, a user in a train ticket purchasing 
dialogue system which utilises slot-value assignments may say "I want to buy two 
tickets to London." Given accurate recognition, the word string representation of 
this would be as written above. However, if slot-value assignments are allocated in 
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the recognition grammars then the output of the recognition would return the word 
string plus the possible slot values, such as number of tickets or destination. The 
slot-values contain the semantic meaning of the user's input and the system can then 
use this information in the ensuing interaction. 
2.5.2 Automated Speech Recognition in Computer Assisted Language 
Learning 
Automated Speech Recognition technology has been employed in CALL programs 
for the last decade where is has been predominantly used for pronunciation practice 
in CALL systems (Menzel et al., 2001; Dalby & Kewley-Port, 1999; Eskenazi, 1999; 
Murray, 1995). Some systems have been developed to help students with their 
fluency or conversation skills (Bernstein et al, 1999; Harless et al, 1999; Holland et 
al, 1999; Johnson et al, 2004). Many programs which utilise ASR for language 
learning implement systems where the learner selects from a finite list. These are 
often used effectively in pronunciation training systems, although such systems are 
also utilised for conversational systems. For example, in the Conversim program 
(Harless et al, 1999), the user can have an interaction with a virtual tutor, where the 
system offers the user a choice of three utterances to choose from at each stage. 
However this is limiting to the user, as they are restricted to the utterances offered in 
a list rather than having the opportunity to formulate their own responses. 
The value and relevance of speech recognition technology in CALL has been the 
subject of debate. In one study (Derwing et al., 2000) a commercial speech 
recognition package for dictation which performed acceptably for native speakers 
(90% accuracy) did not perform to acceptable levels with non-native speakers. 
However, standard speech recognition packages are not designed for non-native 
speakers (Neri et al., 2003). Pronunciation language learning programs which make 
use of speech recognition sometimes use the information to show learners their 
speech wave-form in order to allow comparison with a model. However, 'good' 
pronunciations can look quite different from the 'model' if they are not produced at 
the same speed (Miura, 2002). Further studies have found problems with the 
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pronunciation evaluations made by speech recognisers. One study (Wildner, 2002) 
found that spoken input from native speakers was sometimes scored lower than that 
of non-native speakers. Another study (Miura, 2002) found that the pronunciation 
evaluations given by an automated system differed from the pronunciation 
evaluations on the same speech data scored by a native speaker. 
Research conducted on a commercial language learning product, Talk to Me, for the 
development of the pronunciation for immigrant learners of English in Sweden, 
(Hincks, 2002), showed that although the learners reported high satisfaction with 
using the software overall there was little improvement in pronunciation for the 
sample group as a whole. However, those students who initially had strongly 
accented speech improved considerably in their pronunciation post-test. 
In a review of commercial products that use speech recognition, a range of desirable 
characteristics in speech interactive CALL have been identified (Wachowicz & 
Scott, 1999): 
. Task-based instruction with an emphasis on communicative authenticity 
reflects modern approaches to language teaching 
. Implicit feedback is more effective than explicit corrective feedback in 
those tasks 
Multimodal formats (video, animations, sound, drawings, photos) enhance 
authenticity 
. Focus on schematized, relatively predictable conversations is an efficient 
strategy for content creation 
. Verification procedures and repair strategies need to be carefully 
incorporated in order to counter speech recogniser errors. 
The approach used in the design of the program described in this thesis adopts these 
characteristics in order to create a speech interactive CALL approach. 
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2.6 Summary 
This chapter has described the progression of computer assisted language learning 
from its early beginnings in the early 1960s into today's state-of-the-art fourth 
generation CALL systems - Intelligent CALL. It has highlighted the 
multidisciplinary nature of CALL and addressed in detail how essential theories of 
language learning and second language acquisition together with advances in 
computer graphics and speech recognition have been integrated in the CALL 
approach used in this thesis. The following chapters describe in detail how these 
linguistic theories of communicative language instruction and implicit feedback in 
context-based learning and the new technologies of animated virtual agents, virtual 
worlds and automated speech recognition have been incorporated as essential 




Scenario-based Speech Interactive Approach to 
Computer Assisted Language Learning 
3.1 Introduction 
Chapter 2 discussed how conversational skills and oral language development are 
crucial to language learning and how due to limited resources and large class sizes, it 
is often difficult for learners to receive the individualized attention needed to best 
help them develop their language skills. What learners need most is controlled 
exposure to the target language and numerous opportunities for interaction. Further, 
learners' language production is often limited and prone to errors. Therefore, it is 
important that learners can receive immediate feedback on their language production 
performance. 
The use of a speech-interactive CALL approach offers a stress free, low-anxiety 
environment in which a learner can practise their speaking skills in the target 
language with a tireless individual tutor who is able to offer feedback on the learner's 
spoken output. Such fourth generation CALL programs use automated speech 
recognition so the learner can interact with the system through speech in a simulated, 
constrained environment and by creating scenarios with situations in which it is 
possible to predict the type of responses, the learner can engage in a dialogue with 
the computer. 
It is important that the designer of an Intelligent CALL system considers the 
application as being one of the conversational participants in the L2 interaction. "It 
is useful to view multimedia design from the perspective of the input it can provide 
to learners, the output it allows them to produce, the interactions they are able to 
engage in, and the L2 tasks it supports" (Chapelle, 1998). 
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The aim in the CALL approach described here is to create environments in which 
both the learner and the computer are co-participants in the interaction. The learner 
becomes an active participant in the dialogue, where their participation encourages 
their language development, and they are not simply passive recipients of the 
language situation. The key feature of the interactive dialogues in the program is that 
the learner's relevant participation in the dialogue is necessary for the dialogue to 
continue. 
This chapter details the design and implementation of the speech-interactive CALL 
approach created as part of the research in this thesis. It utilizes embodied 
conversational agents, virtual worlds and speech recognition technologies. The 
various components of the application will be described in detail: creation of the 
lessons, lesson content, implementation of the dialogue manager, speech recognition 
grammars and feedback strategies. 
3.2 Three-phased Approach to Lesson Design 
The lesson content design used in this research adheres to a task-based approach in 
which communicative activities are used to learn the language. Each individual 
lesson has an ultimate communicative goal (for example, ordering food and drinks in 
a café), and each lesson focuses on the language required for this communicative 
goal. In the design of the lessons, the communicative goal of the lesson is defined 
and the necessary language to complete the goal of the lesson is then scripted into the 
scenarios. This section outlines the key steps involved in the creation of a single 
lesson within the CALL application, describing the three scenario types in each 
lesson in the CALL program: observational, one-to-one and interactive. 
3.2.1 Phase 1: The Observational Scenario 
In order to provide to the learner the concepts required for the communicative goals 
of the lesson, each lesson contains an observational scenario which depicts a spoken 
dialogue between multiple agents within the defined context of the lesson. 
Importantly, the key linguistic constructions relevant to the scene and which are 
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useful for the learner in the subsequent scenarios are presented in the observational 
scenario. As the learner is not required in this scenario to produce any target 
language, access to such an observational scenario is particularly useful for learners 
who require comprehension exercises prior to production. 
The observational scenario contains a number of animated characters situated within 
the virtual world (for example in a graphical representation of a 'railway station' or 
'restaurant'). The animated agents portray three types of action: speech, gesture and 
facial animation and manipulation of objects in the environment. Animation files 
hold the gestures and facial expressions that the agents will portray. These are 
written into the dialogue flow. The agents 'speak' by means of pre-recorded audio 
files. The animated agents interact with each other in the target language, utilizing 
key linguistic structures appropriate for the given context. The learner observes this 
interaction and has control over the interaction in that they can pause, stop and restart 
the dialogue and can access features to assist their understanding if required (for 
example, vocabulary information or subtitles of the dialogue). The observational 
scenario presents the language relevant to the scene in a contextualized environment. 
A transcription of the dialogue is available should the learner wish to access it; the 
transcription also contains links to grammar information for key phrases used in the 
interaction. 
The use of this observational scenario also gives the learner the opportunity to 
become accustomed to the virtual world in which they will become an active 
participant in the interactive scenarios and it offers aural practice of the language 
within the contextualized environment. 
3.2.2 Phase 2: The One-to-One Scenarios 
Building from the exposure from the observational scenario, the one-to-one scenarios 
offer the learner the opportunity to practise answering questions on the related topic 
prior to entering the interactive scenario. The one-to-one scenarios involve one 
animated agent who asks the learner a series of questions relevant to the lesson topic. 
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There is no movement around the scene, thus allowing the learner's focus to be on 
the animated agent and the questions asked. These short excerpts of dialogue are 
designed to ask the learner key questions related to the topic and feature a controlled 
degree of repetition in the questioning. When learners hear and comprehend 
language, the input is held briefly in their short-term memory and can be replaced 
with any forthcoming input unless the learner can focus their attention so that further 
mental processing can occur (Doughty & Williams, 1998). This further mental 
processing has been described as the process of going from input to intake (Gass, 
1988). Therefore, it is important in instruction to consider how to create 
opportunities for learners to be exposed to repeated occurrences of new language 
input, giving learners more opportunities to attend to the input they are exposed to, 
because the more the student pays attention to the input, the more the student learns 
(Doughty & Williams, 1998). Therefore, the shorter dialogue excerpts used here are 
designed, not only to offer learners implicit feedback to the utterances they make, but 
also to expose the learner to the structures of the language a number of times in order 
that they have more opportunities to pay attention to these structures. 
The one-to-one scenarios offer the learner individualized interaction with a virtual 
teacher character. The questions asked in these scenarios may relate to the 
observational scenario which the learner has watched or be more general questions 
within the topic of the lesson. These one-to-one scenarios present the learner with 
extended practice in the use of the key linguistic features relevant to the scenario and 
also prepare the learner for their ultimate participation in the interactive scenario. A 
variety of help and feedback options are available to the learner, such as access to 
supplementary materials (for example, vocabulary information or grammar 
explanations), subtitling functionality and dialogue control buttons (pause and restart 
buttons). Additionally, each dialogue stage utilizes the reformulation and recast 
components for further feedback assistance to the learner (these will be described in 
section 3.3.8). 
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The one-to-one scenarios incorporate various levels of help for the learner, both 
through spoken audio prompts from the virtual agents and also from text help menus 
within the scenes for cases where the learner is experiencing some difficulties. 
Additionally, the virtual tutor agent offers implicit spoken feedback to the learner 
when the learner's utterance has been ungrammatical. The one-to-one dialogue 
scenarios offer individualized practice of key linguistic features within the context. 
In order to cater to individual learner preferences and abilities, a variety of response 
types from the learner are acceptable: one word, phrase or full sentence responses. 
In cases where the learner has not responded in a full sentence, the animated agent 
will recast their utterance in a full sentence, thus providing additional input to the 
learner. 
3.2.3 Phase 3: The Interactive Scenario 
The interactive scenario provides the learner with a simulation of the given 
environment in which they can practise their spoken language skills. In order to 
reinforce the linguistic confidence which the learner has developed in their use of the 
observational and one-to-one scenarios, the same scene is used in the interactive 
scenario. In this way, a sense of continuity is given throughout the lesson and the 
learner can enter the interactive scenario with some confidence in what they should 
expect. Also to reinforce the transferability of the linguistic exercises, the multiple 
characters have been designed to exhibit interactions with oneS another and, 
importantly, each of the characters has been designed to interact individually with the 
learner during the scenario. The learner's interaction is necessary for the interaction 
between all dialogue participants in this scene to continue. A flow of the interactions 
is scripted and alternative paths are created within the interactive scenario which 
allow a variety of inputs from the user. The learner interacts through speech with the 
characters, and the characters respond appropriately through a number of 
conversational turns to accomplish an appropriate dialogue relevant to the scene. For 
example in the 'cafe' scene, the learner and a virtual 'friend' interact with the virtual 
'waiter' to order food and drink; the virtual waiter can respond by bringing the 
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appropriate order to the learner, depending on what they have said within the 
dialogue. 
The interactive scenario creates an environment in which the learner acts as an active 
dialogue participant. For example, the learner could 'enter' a virtual café and sit at a 
table with the virtual friend. The learner's presence is implied through camera 
viewpoint movement. The learner first interacts with the virtual friend; later the 
waiter comes in the scene, hands both the friend and the learner menus and then 
takes their order. The interactive scenario allows the consequences of what the 
learner says to be explicitly and immediately demonstrated. For example, in the café 
environment, following the learner's order of a glass of water from the waiter agent, 
the agent walks to the counter, chooses the appropriate drink from the available 
virtual objects, and delivers it to the learner 'seated' at the table. 
3.2.4 Specification of Lesson Content 
It is important that the linguistic materials of the lesson are created in a planned and 
controlled fashion. Therefore, each lesson is initially scripted in a screenplay format 
between the agents in the observational scenario such that the key topic of the lesson 
and the target linguistic structures can be introduced in sequence. Additionally, the 
overall design of the virtual scene can be described along with the various locations 
of the agents at each point in the dialogue. Finally, initial scripting of the agent 
animations at each stage can be made. In this way, an overall feeling for the scenario 
can be achieved, such that any changes to the script and the agents' turn-taking can 
be made on paper before the dialogue programming begins. 
The one-to-one dialogues, between one animated agent and the learner, are designed 
to build on the topics raised in the observational scenario and are designed to allow 
the students to practise key linguistic structures that they will then need in the 
interactive scenario to come. An important design feature of the one-to-one 
dialogues is that they allow for the student to be silent, make errors and give full 
sentence, grammatical answers, while maintaining the flow of the interaction by 
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exploiting the linguistic feedback strategies of recasts and reformulations. The 
recast and reformulation strategies are constant across all one-to-one dialogues, 
regardless of which lesson the learner chooses. 
Although it is not prescribed to the learner which order they must follow within a 
lesson, the interactive scenarios have been designed to build on topics which have 
been experienced by the learner in the one-to-one dialogues and offer the learner an 
opportunity to practise their transactional language within a scenario which is a 
simulation of a situation that could occur in the real world. The various dialogue and 
conversational components necessary to complete such a transaction are decided and 
a flow chart is designed. The design incorporates help facilities such as the 
reformulation component, which are used in order to maximally help the learner, 
whilst keeping them engaged in the dialogue. The learner's participation in the 
dialogue is necessary for the dialogue to proceed, however, in cases where it appears 
the learner is experiencing difficulty, various help strategies are implemented, for 
example using pop-up menus. 
3.2.5 Scene Design 
Once the initial storyboard is in place, the physical scene in which the lesson takes 
place is created e.g. the railway station. Where possible, the layout of the scene and 
the main objects within it have been designed to be re-usable across the various 
scenarios as lessons in multiple languages have been developed as part of this 
research. However, the appearance of the scene in terms of its "look and feel" must 
be made culturally appropriate to the target language of the lesson. This is achieved 
through appropriate rendering, for example the use of signs in the target language. 
Creation of the scene also involves the additional features used to aid learners in the 
event of difficulty e.g. menu pop-ups. It is also important to detail where the 
animated agents will be placed, and their positions in relation to other objects within 
the scene. Additionally, it is important to consider where the user will be located and 
how the user is required to navigate themselves or whether they will be guided from 
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one viewpoint to another. In order to allow the user to remain focused on the 
language comprehension and production, a design features is that the user is 
navigated through the scene by changing viewpoints, rather than have a user-
controlled navigation. 
3.2.6 Prompt Translation to Target Language 
Once the content and flow of the dialogues is established the prompts spoken by the 
agents in the scenarios are translated into the target language. This is carried out by a 
qualified translator and a native-speaker of the target language. In the translation of 
the prompts used in this research, native speakers who were also language teachers 
of the target languages were consulted in order that the prompts were suitable for the 
beginner level learners intended to use the program. 
3.2.7 Supplementary Materials 
Once the scenarios have been decided, the various supplementary materials are 
created in order to offer further support, information and input to the learner. The 
supplementary materials are specific to any given lesson. They comprise: 
Vocabulary list. This contains all the vocabulary used by the agents within 
the lesson, as well as extra vocabulary which the learner might need in order 
to converse with the agents within the scenarios. It is important to equip 
learners with relevant vocabulary for the given lesson and, in order for the 
learner to stay engaged with the interaction, for this vocabulary to be easily 
accessible. Vocabulary lists were provided for each lesson in html files and 
accessed from the scenario pages by a hyperlink button. 
. Grammar files in both the target language and the learner's first language. 
This explains the key linguistic structures which have been used in the lesson 
and are exemplified with extracts from the scenarios as well as other, more 
generic examples. The inclusion of grammar explanations was used in order 
that those learners who wished to look up the relevant information could do 
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so. In the communicative approach to language instruction, explicit grammar 
explanations are not given to learners; instead, learners engage in activities 
that use the linguistic constructions. However, it is important if a learner 
wishes to find out about any particular grammar points that the information is 
available to them. 
• Culture files in both the target language and the learner's first language. This 
contains cultural information relevant to the particular scenario around which 
the lesson is centred. The lessons are designed around everyday events, so 
that the learners are presented with examples of interactions which they could 
encounter in the target language country. Culture files were created for 
interested learners who may wish to find out more information about the 
target language related to the given scene. 
• Transcription in both the target language and the learner's first language. 
This details in text the entire dialogue between the agents in the observational 
scenario and includes information pop-ups of linguistically interesting 
examples that are relevant to the scenario. The transcription is an important 
help facility as it provides to learners the entire dialogue which they can 
access in full, in contrast to the subtitling facility which provides the text on a 
prompt-by-prompt basis. 
These supplementary materials are implemented as a series of html pages. 
3.3 System Implementation 
This section details the implementation of the individual lessons and how the lessons 
have been presented in the full CALL application. Details of the design of the user 
interface, creation of the scenes, animated agents and agent animations and overall 
implementation of the scenarios are provided. 
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3.3.1 Graphical User Interface 
As a full working version of the computer assisted language learning application was 
required for evaluation purposes, it was necessary in the design to include a user 
interface in order that participants in the evaluation could use various features of the 
application without assistance. Therefore, a conventional user interface, based on 
menus and pull-down lists, was included in the design in order that all working 
components of the system would be available in the one application. This was 
realised in html with graphics in .jpeg. 
In the CALL system, it was important to know the user's first language, as this 
information was required in providing information (such as vocabulary information) 
to the user in their first language. Therefore, on the first page, the user was able to 
select their first language by clicking on the relevant 'welcome' button. A screen 
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Figure 6: CALL Application SPELL: Welcome Page 
As the system offered lessons in multiple languages, it was necessary in the user 
interface for the user to then select the required target language. The available 
languages shown in this page excluded the language selected as the user's first 
language. A screen shot of this page is shown in Figure 7. In this example, the user 
chose the 'Welcome to SPELL' button on the first page, which selects the user's first 
language as English, and therefore the 'English' lessons are unavailable in the 
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Figure 7: CALL Application SPELL: Target Language Selection Page 
Upon selecting the target language, the application then moves to the lesson selection 
page, where the available lessons for the selected target language are displayed. In 
this page, the lessons are displayed with associated thumbnail pictures of relevant 
scenes to the lessons and accompanying lesson titles. At this point in the application, 
all given text is provided in the target language, although translation help is provided 
to the users in tooltip translations of the text. Figure 8 shows a screen shot of the 
lesson selection page for Italian lessons. The lesson headings are each provided 
under the thumbnails in Italian, however moving the mouse curser over the heading 
brings up the tooltip translation. The tooltip translation of 'Alla statzione dei treni' is 


















Figure 8: CALL Application SPELL: Lesson Selection Page - Italian 
The given translations for the tooltips in each of the application pages are provided in 
the lesson scripts, written in xml. Figure 9 provides an example of the lesson script 





img=". .1. ./graphics/screenshots/ita_cafe.jpg" 
src="cafe_les son. xml"> 
<title enlish="At the café" french="Au café" italian="Al bar" 
japanese= 'Kissaten de" spanish="En el café"!> 
</1 esson> 
<lesson name=" station" 
img=". .1. ./graphics/screenshots/ita_railway_station.jpg" 
src="train_lesson.xml"> 
<title english="At the station" french="A la station" italian="Alla 
stazione dei treni" japanese="Eki de" spanish="En la estación"/> 
</1 esson> 
<lesson name="hotel" 
img=". .1. ./graphics/screenshots/ita_hotel .jpg" 
src="hotel_l esson . xml"> 
<title en2l i sh="At the hotel" french="A 1' hotel" I tall an="Al I 'hotel" 
japneseHoteru de" spariish="En el hotel'!> 
</1 esson> 
<lesson name="street" 
img=". .1. ./graphics/screenshots/ita_street.jpg" 
src="street_lesson.xml"> 
<title english='In the street" french="Dans la rue" italian="Nella 
via" japanese='Michi de' spanish='En la calle"/> 
</1 esson> 
</1 essons> 
Figure 9: Lesson Script Extract - Italian lesson selection 
Upon selecting a lesson, the application then moves onto the selected lesson page 
where the various scenarios for selected lesson are provided. In this page, the 
scenarios are again displayed with associated thumbnail pictures of the scenarios 
with accompanying titles. In addition, there are links to the various supplementary 
materials that are available for the given lesson. Figure 10 shows a screen shot of the 
'At the station' lesson for Italian. 
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Figure 10: 'At the station' Lesson - Italian 
The relevant scenario files, textual information on the scenarios, and supplementary 
materials are held in the railway lesson script, written in xml. In addition, the lesson 
scripts specify a link between scenarios such that upon completion of the 
observational scenario, there is a bridge link to the first one-to-one scenario; upon 
completion of the first and second one-to-one scenarios there is a link to the second 
and third (respectively); and upon completion of the third one-to-one scenario there 
is a link to the interactive scenario. These are links suggested by the system through 
the lesson if the user chooses to follow them. However, the user has the control to 
progress through the lesson in whatever order desired. Figure 11 provides an extract 
from the lesson script for the Italian railway station lesson. 
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<?xml version='l.O'?> 
<lesson name="lesson" ti tle='Alla stazione"> 
<observati onal 
img=". .1. ./graphics/screenshots/it_train_observational.jpg" 
src=". .1. .1. . / it_train_observati onal . xml"> 
<title english="watch and listen" italian="Guarda e ascolta" I> 
<bridge img='. .1. ./graphics/screenshots/it_train_mini .jpg"><html> 
Clicca qui per parlare con Franco.</html></bridge> 
</observati onal> 
<minis img=". .1. ./graphics/screenshots/it_train_mini .jpg"> 
<title english="Talk to Franco" italian="Parla con Franco"/> 
<miniimg='. .1. ./graphics/screenshots/it_train_mini_1.jpg" 
src=" . . 1. .1. ./i t_trai n_mi nil. xml 
<title english="About the 'watch and listen' scene" italian="A 
proposito del 'Guarda e ascolta'"/> 
<bridge img=". .1. . /graphi cs/screenshots/it_trai n_mi ni_2 . jpg"><html> 
Ora parla con Franco degli orari dei treni..</html></bridge> 
</mi ni> 
<mini img=". .1. ./graphics/screenshots/it_train_mini_2.jpg" 
src="../../../it_train_mini2.xml"> 
<title enlish="About train times" italian="A proposito degli orari 
dei treni 7> 
<bridge img=". .1. . /graphi cs/screenshots/it_trai n_interactive. jpg"> 
<html>Ora sei pronto per andare alla stazione dei treni! clicca qui 
per entrare. </html></bridge> 
</mi ni> 
</mi ni s> 
<interactive 
img='. .1. ./graphics/screenshots/ita_train_interactive.jpg" 
src='. .1. .1. ./it_trai n_interactive. xml "> 
<title english="Go to the station" italian="vai alla stazione"/> 
</i nteracti ye> 
<transcript src="train/transcript.htm"/> 
<vocabulary src="train/vocab. htm"/> 
<grammar s rc="trai n/grammar. htm"/> 
<culture src="train/culture.htm"/> 
</1 esson> 
Figure 11: Lesson Script Extract - Italian 'At the Station' lesson 
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Supplementary materials (vocabulary, grammar, cultural information and 
transcription) are provided for each lesson and written in html. The supplementary 
materials are selected by clicking on the relevant button in the lesson page. Figure 
12 shows the transcription page for the Japanese café scene. 
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Figure 12: Transcription Page for Japanese Café Scene 
Information is given first in the target language with a link (via a country flag icon in 
the top right-hand corner) to translations of the text in the user's first language. 
3.3.2 Creation of the Scenes 
The 3D scenes for the scenarios were implemented in Virtual Reality Modelling 
Language (vrml) which is optimised for interactive virtual environments. An 
example of the vrml code for the Italian 'At the station' lesson is provided in Figure 
13. This excerpt details the viewpoints which are used in the Italian lesson scene. 
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Three viewpoints are specified: Initial View, Looking Out Window and Looking at 
Desk. Each viewpoint has associated position and orientation co-ordinates used to 
define the position on the map of the scene, and field of view settings which set the 
user's depth perception. 
DEF Initial—View viewpoint { 
position -4.7429 1.6000 5.2166 
orientation -0.0015 -1.0000 -0.0009 1.0681 
fieldofview 0.550625 # 31.55 deg. 
description "Initial—view" 
} 
DEF Looking—Out—Window viewpoint { 
position -0.7392 1.6000 4.5170 
orientation 0.0040 -1.0000 0.0026 1.1624 
fieidofview 0.789582 # 45.24 deg. 
description "Looking—out—window" 
} 
DEF Looking—At—Desk viewpoint { 
position -0.0150 1.6000 2.1250 
orientation 0.0000 0.0000 0.0000 0.0000 
fieldofview 0.789582 # 45.24 deg. 
description "Looking—At—Desk" 
} 
Figure 13: Viewpoints in Italian Lesson 
In the scenarios, the user's presence is suggested through the use of pre-defined 
viewpoints in the scene and is reinforced by the gaze of the agents, looking directly 
at the user. The system mimics the learner moving around in the scene by the 
movement of the camera. In order to create a sense of immersion for the learner, the 
viewpoint of the scene is always from the learner's perspective (as if from the 
learner's eyes). The scene does not depict an embodied representation of the learner; 
however, at certain times the learner is able to see their virtual hand, for example 
whenever another agent in the scene hands something to them. Figure 14 shows the 
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Figure 14: The Learner Receives a Menu from the Virtual Waiter Agent. 
Within this multi-agent environment, it is apparent who is being addressed at any one 
time by the gaze of the virtual agents. The user is directly addressed by the agents, 
and the agents are able to hand items within the scene to the implied body of the 
learner. 
3.3.3 Creation of the Agents and Animations 
The agents are created in vrml format with joints and body parts suitable for 
conversion to H-Anim 1.1 format, which allows the agents to be fully animated 
under system control of the Dialogue Manager (Figure 15). 
In the creation of an embodied conversational agent, appropriate facial expression 
and gestures can be added to give a lifelike quality to the agent. These non-verbal 
behaviours are an important part in the perception of believability of the agent. 
Gestures can give an added dimension to the agents' speech. With gesture, the agent 
can indicate objects within their virtual context through deictic gestures, can refer to 
other agents in the scene or to the user of the application and can draw users' 
attention to aspects of the virtual context. Facial animations can offer the user some 
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insight into the agent's state; raised eyebrows can indicate surprise, a smile can 
indicate happiness, a frown can indicate confusion. In this way, gestures and facial 
animation benefit the listener in that the listener can read into these non-verbal 
communications some information which is not expressed in the agent's speech. 
This is potentially useful for a language learner, as the learner may be able to 
interpret the agent's facial animations in instances of communicative difficulty, for 
example if the agent frowns when they have not understood what the user has said. 
Figure 15: Standard Agent Model 
Agent animations such as nods of acknowledgement and hand gestures are important 
in creating the appearance of a realistic conversation with the agent. Where possible 
generic animations are re-used across lessons, however typically each scenario 
involves animations specific to the context, such as handing over tickets or placing 
drinks on a table. These are created on a lesson-by-lesson basis, and must be 
carefully coordinated with the flow of the spoken dialogue. The agents designed in 
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this application are not equipped with the intelligence to assign their own non-verbal 
behaviours. Each animation is pre-designed and programmed to accompany each 
stage of the agent's interaction with the user. The agent displays an accompanying 
animation for each of their speech prompts. The agent may also display some 
functional gestures within the scene. Additionally, the agent may display some 
listening animations when the user is speaking. 
The agent animations are created by defining POSE and ANTM elements. A POSE 
element defines a 'pose' for an avatar; that is, a positioning of limbs and other body 
parts at a particular instant. The POSE element specifies values to be applied to one or 
more fields of vrml nodes within the avatar model. For example, it could specify 
rotation values to be applied to the left shoulder, elbow, and wrist joints. Poses serve 
as the 'key frames' for the animation sequences defined by ANM elements. 
An ANTM element defines an animation sequence. It specifies a series of poses with a 
time offset from the start of the sequence for each one. The software executing the 
animation sequences will be expected to interpolate values for the fields referenced 
in each pose. The method of interpolation to use between two poses is also specified 
as part of the ANTM element. Figure 16 gives an example of an animation from the 
one-to-one scenarios where the agent asks the user a question about themselves. 
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POSE questioning { 
v15.rotation = 1 0 0 0.15708 
skullbase.rotation = -0.79885 -0.08807 -0.59505 0.2608 
r_shoulder.rotation = -1 0 0 0.82031 
r_elbow.rotation = -0.46355 -0.57934 0.67044 1.17067 
} 
POSE relaxed_bodyo { 
vt6.rotation = 0 1 0 0 
vc4.rotation = 0 1 0 0 
v15.rotation = 0 1 0 0 
1_shoulder.rotation = -0.19439 -0.86272 0.46683 0.73454 
1_elbow.rotation = -0.87039 -0.10755 -0.48047 1.27843 
]_wrist. rotation = 0 0 1 0 
r_shoulder.rotation = -0.16616 0.85329 -0.49425 0.57557 
r_elbow.rotation = -0.7749 0.62551 -0.09094 1.73746 
r_wrist.rotation = -0.10296 0.7581 -0.64396 0.20944 
} 
POSE relaxed_headO { 
skull base. rotation = 0 1 0 0 
1_eyeball_joint.rotation = 1 0 0 0 
r_eyeball_joint.rotation = 1 0 1 0 
} 






Figure 16: Example Animation Script 
There are three POSE constructs. These poses define rotations for H-Anim joints. 
These poses are then combined to create an ANIM construct. The ANIM defines the 
name ('what about you'), the duration (4000 milliseconds) and a list of the poses to 
be interpolated. The D represents the duration of the animation. Therefore, in this 
example, the questioning pose starts 1000 milliseconds into the duration of the 
animation and ends 1000 milliseconds before the end of the animation, which then 
moves into the relaxed body and relaxed head poses for the remainder of the 
animation. 
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3.3.4 Lip Synchronisation 
Lip synchronisation (or, lip-synching) animations are particularly important in the 
creation of the animation system for an embodied conversational agent. The 
McGurk effect (McGurk & McDonald, 1976) suggests that speech perception is 
multimodal in that the perception of speech involves both hearing and vision. 
Perceiving the articulation of a particular phoneme has an effect on the auditory 
perception of the phoneme. As an example, the visual input of the syllable "ga", 
when combined with the auditory input of the syllable "ba" may have the effect that 
the syllable "da" is perceived. Therefore, careful consideration of the lip-synching 
animations are necessary in the agent animation creation. 
In the SPELL program described in this research, lip-synching is achieved by a 
process of phoneme to viseme (mouth positions) conversion. First, the audio 
prompts for the agents are recorded using a standard audio editor. These are then 
processed through the speech recognition engine to derive phoneme and timing 
information for these utterances. These phonemes are then mapped to corresponding 
visemes from an inventory of lip animations to create lip-synchronised animation 
sequences. 
3.3.5 Conversational Dialogue Implementation 
The dialogues are implemented using software called the dialogue manager where 
the logic of the dialogue flows specified in the storyboards is implemented, 
coordinating agent prompts and recognition states with agent animations and 
movements around the scene. Where possible the lesson software produced in the 
dialogue manager is designed to be used across multiple languages, with minimal 
adjustment of a small number of language-specific variables. 
Each animated agent consists of a dialogue manager module that determines the 
response of the agent to events within a scenario, in conjunction with a series of 
auxiliary modules that determine the range of events to which the agent can respond, 
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and the capabilities of the agent in its response to events. Each auxiliary module is 
associated with a set of events, a set offunctions and a set of actions. 
Events are generated by the auxiliary module and passed to the dialogue manager for 
handling. Functions are implemented by the auxiliary module and accessed by the 
dialogue manager in order to obtain or manipulate data relevant to that module. 
Actions are implemented by the auxiliary module and executed by the dialogue 
manager in order to carry out the agent's response to events. 
As an example, a speech recognition module would generate an event when spoken 
input is received from the user; it would implement a function to return the 
interpreted content of the input; and it would implement an action executed by the 
dialogue manager to respond to the input (by way of an agent's prompt) and then to 
activate a new recognition grammar for the next stage of the interaction. 
Some auxiliary modules may be specific to an agent (e.g., its animation module) 
while others may be shared among agents (e.g., a scene manager handling props that 
can be manipulated either by agents or by the user). Whether a particular module 
should be shared or not will depend on the function of the module along with any 
implementation constraints that might apply (e.g., only one audio input channel 
available for speech recognition). 
Thus an agent within the application will typically be controlled by a software 
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Figure 17: Agent Architecture 
The dialogue manager executes a dialogue script as a finite state machine' and 
involves a set of states, a set of conditions and a set of results (each with unique ID 
numbers). Each state specified by a dialogue script has a text description of the state 
(e.g., "Selecting drink") and a condition-result pair list, for 'verbal', 'visual' or 
'internal' events. A condition-result pair is an ordered pair of ID numbers - the first 
number identifying a condition and the second number identifying a result. A typical 
condition-result pair list might look like this: 
(101,101 )( 102,1 02)( 110,120) 
Events passed to the dialogue manager are categorised as verbal, visual, or internal. 
• Verbal events are those pertaining to spoken user input and will normally be 
restricted to those events received from a speech recognition module. 
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• Visual events are non-verbal events that are most naturally thought of as 
'external' to the agent (e.g., the user, or another agent, entering the room; the 
user selecting or manipulating an object within the scene). 
• Internal events are non-verbal events that are most naturally thought of as 
'internal' to the agent (e.g., the expiration of an internal timer set by the 
agent). 
The conditions and results specified in a dialogue script are expressed in a high-level 
JavaScript-like programming language, which supports the evaluation of complex 
Boolean, numerical and string expressions. Conditions must take the form of a 
Boolean expression, (an expression that evaluates to true or false). Results 
essentially take the form of a series of actions to be performed, but may also involve 
conditional flow structures (such as the if-else structures and while loops). 
Figure 18 shows the dialogue editor interface with an extract from the dialogue code 
for the Japanese railway station one-to-one scenario (#1). In this scenario, the 
animated agent asks the user some questions about the observational scenario. The 
first question which the animated agent asks the user is 'Where are they going?', 
referring to the two characters in the observational scenario. This stage in the 
interaction is handled in state #1 of the code; the condition response pair (101, 101) 
is shown in the extract. 
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Figure 18: Dialogue Editor Interface 
The condition refers to a recognition event. If this condition is true, that is, a 
recognition event occurred, then the system will react with the code contained in 
result 101. The result contains a number of alternative actions depending on the 
output from the recognition event. In this example, the code for two alternatives is 
visible. 
The first option details the action performed if the user's response to the question 
'Where are they going?' is incorrect. The recognition files set a slot-value (Sdest) to 
be filled with an appropriate destination. The correct answer to the agent's question 
is stored in the dialogue code as $offi ci al_dest. If the user's response ($dest) 
does not match the correct destination, written in the code as 'if 
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($dest=! $official_dest)', then the action performed is an agent animation 
(glancing to the user), followed by a pause and then the correct answer being 
provided to the user ('si_official_dest'). 
The second option details a correct answer being provided by the user, but with some 
grammatical error being identified. This is provided to the dialogue code from the 
recognition grammar as a slot-value command ('cmd=recast'). In this case, the 
action performed is a number of animations to be performed concurrently (a single 
nod and blink with an open hand gesture) while the agent provides the user with the 
recast to their response ('51—correct—recast'). 
After the completion of this action, the agent then asks the next question in the 
sequence and the dialogue manager moves into state 2. 
3.3.6 Speech Recognition Component 
The speech recognition component of the CALL application requires careful design 
of the grammar development due to the users of the system being non-native 
speakers of the language. Therefore both grammatical and ungrammatical utterances 
need to be considered in the recognition grammars. 
The recognition engine used in the SPELL program was a large vocabulary speaker 
independent commercial recogniser4 . The recognition engine can be used for 
different languages by loading the relevant language models for the each language 
when compiling the recognition grammars. In this research, Italian, Japanese, French 
and U.K. English language models were used. 
Development of the recognition grammars takes place once the application prompts 
at each stage in the dialogue have been defined in the target language, since the 
output language of the system can have an effect on the language employed by the 
The recogniser used was Nuance v.8.0 
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user in their response. Words and phrases employed in the system prompts, for 
example, are frequently re-used by learners in their responses, hence the importance 
of designing prompts that provide an appropriate 'target' for production. The 
recognition grammars are specified in a text editor using Grammar Specification 
Language (GSL) syntax, a form of shorthand that is proprietary to the recogniser 
used. Using this shorthand the lesson designer specifies all predicted replies by the 
learner, both grammatical and ungrammatical. It not possible, or desirable, to include 
all possible responses to each question, since there is an inverse relationship between 
the size of the recognition grammar and the speech recognition accuracy that can be 
achieved. Judgements have to be made on the most likely responses, which are then 
refined following consultation with the appropriate language expert, and again as test 
data is obtained from real learners' use of the application. 
When using speech recognition technology, semantic slots can be filled with 
appropriate information in order that a particular task may be accomplished. In this 
way, a speech recogniser processes the speech input relative to a grammar to produce 
a literal text corresponding to the input speech. The recogniser can then perform 
subsequent processing of the text to produce a semantic interpretation of the input. 
The recogniser is able to extract particular semantic information from the text string 
it has processed which then is used to effect in the subsequent dialogue. In this way 
the recogniser can be programmed to 'understand' what a user is trying to 
accomplish. Semantic interpretations of this kind allow speech recognition systems 
to be used in task-based applications. 
In a dictation package, the end result of the speech processing, assuming accurate 
recognition, would be a text string output of the words spoken. In applications which 
utilise semantic interpretations, the system processses the matched word string and 
applies it to the knowledge base of the application. This information can then be 
used by the system in the subsequent dialogue with the user. 
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3.3.7 Speech Recognition for Language Learners 
It has been pointed out that "the needs of language learners in respect to speech 
recognition software are quite different from those of regular consumers" (Goodwin-
Jones, 2000). In order that the learner can receive relevant feedback on their spoken 
language performance, the system must be prepared for their unique kind of input. 
The speech recogniser needs to understand what the learner is trying to achieve, that 
is what meaning they are intending to convey to the listener. In addition, the 
recogniser must be able to understand the particular grammatical form of the 
utterance the learner has used. 
Within the constrained environment defined for the lessons, it is possible to predict 
what a learner might say at any given stage; similarly, it is then possible to predict 
certain grammatical errors that they might make for any given stage. The aim is to 
develop recognition grammars specifically for non-native speakers which take into 
account predicted responses for any given stage in a dialogue, both grammatical and 
ungrammatical. This is the key element to the development of the language models 
for each lesson. At any given stage in a dialogue, speech recognition files are 
accessed which contain all possible utterances that might be expected from the user 
at that point. At each dialogue stage, the speech recogniser is required to recognise 
all possible utterances that the learner might say in order to respond appropriately. 
However, to deliver relevant and immediate feedback to the learner's utterance, the 
system also has to recognise those utterances which are not typical of the target 
language. 
To process the incoming speech signal with the relevant language model, the speech 
recogniser loads the specific recognition grammar for each individual stage in the 
dialogue. This constrains the potential number of utterances the recogniser has to 
evaluate the speech signal against. 
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Figure 19 provides an example of a simple recognition grammar. This file would be 
referenced at the stage where the virtual agent asks the learner 'What food does Katie 
like?' 
.Like 
[ 	 LikeOK 
LikeError 
Li keOK 
[ 	 ([katie she] likes FoodList:f) 
] {<food $f>} 
Li keError 
[ 	 (?it's the FoodList:f) 
([katie she] like FoodList:f) 
([katie she] is liking FoodList:f) 
] 	 {<food $f><command recast>} 
Figure 19: Simple Recognition Grammar 
Within the main file (.Like) two sub files are called. LikeOK contains the expected 
'correct' response to the question. (FoodList is also a sub file which might contain 
any number of food items which are relevant to this stage.) Thus a learner might 
respond to the question with "Katie likes pizza", or "she likes pizza", both of which 
might be accepted answers, and fill the response field food with the item 'pizza'. 
Additionally, the sub file LikeError is referenced, so that the learner might say "she 
like pizza" or "Katie is liking pizza". In these cases, the food field is filled with the 
response, but a command is triggered in the dialogue for the agent to react in a 
particular way, specifically to provide feedback to the learner as a 'recast'. The issue 
of providing feedback is dealt with in more detail below. 
3.3.8 Feedback in the SPELL program 
A key element in language learning is that the learner is given the opportunity to 
formulate their own responses. The learner can then create hypotheses about the 
target language which they can then test in their production of the language. 
However, in order to test hypotheses, a learner must receive feedback on their 
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language production; feedback can be either additional input which aims to help the 
learner in comprehension or production, or corrective feedback which is given if a 
learner makes an error in their production. Conversational interaction between 
interlocutors provides opportunities in which learners can receive feedback on their 
utterances directly within the ongoing discourse, with implicit reactive feedback 
being offered to the learner. Corrective feedback can offer additional input in the 
target language in areas with which the learner may require extra attention. 
At any given stage in the dialogue, it is assumed that there are four types of response 
that the learner can make: 
Response is semantically appropriate, with no grammatical errors 
Response is semantically appropriate, but the response contains grammatical 
errors 
No response has been made 
Response is semantically inappropriate for the defined context of the lesson 
If the learner's utterance corresponds to any of the expected inputs with no 
grammatical errors the dialogue will proceed to the next stage. However, if the 
utterance is judged to correspond with any of the other input types, feedback is 
presented to the learner through reformulations or recasts. Figure 20 shows a 
representation of this for each dialogue stage. 
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Figure 20: Recast and Reformulation Flow 
The animated agents are designed to instigate reformulations in the dialogue where 
there is a communicative breakdown between virtual character and the learner. So in 
the cases of learner response 3) and 4) above, the system assumes that either: the 
learner has had some difficulty comprehending the initial proposition from the virtual 
agent, or the learner has difficulty in formulating a response to the proposition. In 
either case, the system handles this perceived learner difficulty by implementing the 
reformulation component of the dialogue. 
The reformulation component takes the initial proposition from the animated agent 
and with increasing levels of help, aims to guide the learner to an understanding of 
what has been said and how to respond. In the first instance, the virtual agent repeats 
the initial utterance to the learner, giving more time for a response. At the next level, 
the agent offers a contextualized example followed by the initial proposition. Further 
help may then be offered by visual aids. 
The following example shows how the agent offers additional input to the learner. 
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Virtual Agent: 	 What drink does Katie like? 
Learner: 	 silent 
Virtual Agent: 	 What drink does Katie like? (Slower) 
Learner: 	 urnm- drink 
Virtual Agent: 	 John likes red wine. What drink does Katie like? 
Here the agent repeats the initial question, and in further help, the question is 
contextualized with an example from the observational scenario. Further help still 
would be in the form of a menu displaying the possible options (Figure 21). 
 
I 
Figure 21: Menu Pop-Up (far right) in the SPELL One-to-One Scenario 
This general reformulation strategy is used throughout the dialogues for all cases 
where the learner has remained silent, asked for clarification ('what?', 'sorry?', 'I 
don't understand' etc) or said something that is not appropriate for the given stage in 
the dialogue. 
In contrast, the system instigates the recast strategy when the user's input is detected 
as containing a grammatical error, or if the user has responded with a one-word 
response. The system detects that the learner has responded appropriately for the 
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context, but the response contains an error, so the system offers some implicit 
feedback to the learner on their utterance and then moves the dialogue on to the next 
stage. 
The following example shows how the agent offers feedback in the form of a recast 
to the learner: 
Virtual Agent: 	 What food does Katie like? 
Learner: 	 Katie like pizza. 
Virtual Agent: 	 That's right. Katie likes pizza. 
What food do you like? 
Thus, the system detects that the learner has responded appropriately for the context, 
but the response contains a grammatical error, so the system offers some implicit 
feedback to the learner on their utterance and then moves the dialogue on to the next 
stage. 
Implicit feedback in this form is widely used in the language classroom and is 
especially conducive to the SPELL learning environment. Implicit feedback is 
useful in the scenarios as it does not impede the flow of the dialogue between system 
and learner. Additionally, as speech recognition systems invariably are prone to 
error themselves, that is, they sometimes misrecognise user responses, the implicit 
approach allows the system to offer feedback without having to explicitly state that a 
learner's response was correct or incorrect. 
It has been found (Lyster 1998) that learners often assumed teacher's recasts of 
learners' utterances were a correction of their content rather than their form. 
Therefore, the design of the recasts prompts used in SPELL took this issue into 
consideration. Two recast prompts were designed: recast form and recast factual. 
The recast factual was used in cases where the learner has given a grammatical 
response to the agent's question, although the factual answer is incorrect. This type 
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is used in the one-to-one dialogues where the questions relate to the observational 
scenario. In these cases, the agent asks a question about the scene, where there is a 
correct answer. In the case of the recast form, the recast was prefaced with the 
equivalent phrase of 'I see', or 'That's right'. In the recast factual, the recast was 
prefaced with 'Actually'. Therefore, some distinction between the two types of 
recast was made. 
Recasts and reformulations, as implicit forms of feedback, were chosen in the design 
of the feedback strategies employed by the agents, as they are unobtrusive during the 
learners' interaction. It has been suggested (Williams, 2001) that learners with lower 
proficiency levels do not often focus on the structural features of the language when 
they are interacting. That is, lower ability learners concentrate on the communicative 
aspects of the language and are therefore less able to focus on meaning and form. As 
the language learning software in SPELL focuses on beginner level learners of the 
language, in situations that a beginner learner may find themselves in, the focus in 
the lessons is to allow the learner to communicate in the situation. The implicit 
feedback offers the learners opportunities for clarification and additional corrective 
input, however, it does not impede the learner's communicative focus. 
3.3.9 Error Handling and User Profiling 
All ungrammatical responses are flagged within the grammar file, in order to signify 
to the dialogue manager that a recast of the utterance is required. Furthermore, a 
system of error flags is used to identify specific grammatical errors, such as verb 
omission, that learners may make repeatedly across dialogues and/or lessons. This 
potentially allows a profile of the learner to be built up that identifies any key areas 
of difficulty they may have, and thus which require attention. 
In creating the recognition grammars, it was essential to predict likely grammatical 
and ungrammatical utterances for each stage in the dialogue. However, there has 
been some debate on learners' errors and the influence of the Li on L2 production. 
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Focus-on-form feedback may be beneficial in drawing learners' attention to such 
forms in the L2 which may not be salient to the learner (Harley, 1993). Similarly, 
focus on constructions that are irregular or infrequent in the L2 may be beneficial to 
learners. Grammatical structures that prove difficult for learners are those which are 
not salient to the learner or those which are not communicatively necessary (such as 
the English third person singular —s) (Doughty, 1998). It is therefore beneficial to 
include such forms in the development of the recognition grammars in order that 
feedback could be provided on any errors made with such forms. 
In order that a profile of any individual learner can be created, the grammar first 
categorises the types of errors that may occur within the dialogue. The following is 
an example error classification: 
ErrorTypel = article insertion for uncountable nouns 
ErrorType2 = omission of present tense third person singular (—s) 
ErrorType3 = present progressive( —ing) used for present tense 
Each error is given an error type which can then be used in keeping a record of the 
types and frequency of errors made by each learner. Figure 22 shows the error 
categorisation as applied to the previous recognition grammar example, LikeError. 
Li keError 
[ 	(?it's the FoodList:f) 	 {<ErrorTypelflag SET>} 
([katie she] like FoodList:f) 	 {<ErrorType2flag SET>} 
([katie she] is liking FoodList:f) 	{<ErrorType3flag SET>} 
I {<food $f><command recast>} 
Figure 22: Error Categorisation in Recognition Grammar 
So, as in the above example, if a learner answers "she like pizza", the system would 
record that ErrorType2 has been made. The animated agent then recasts the 
sentence, and moves on to the next stage in the dialogue. 
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The precise logging of particular aspects of the language that any individual learner 
may have difficulty with would be useful in creating an individual learner profile. 
Thus, each time the learner makes an error the system could 'flag' the error 
depending on its classification. A frequency count could then be made for each error 
type, which after extended use would create a learner profile, which could 
automatically create additional input and exercises targeting this specific area. 
3.3. 10 Customisation of Pronunciation Dictionary 
Although the focus of the CALL program is on developing conversational skills 
within constrained environments, some consideration must be made to the 
pronunciation of the target language by the users. In the scenarios, the aim is for the 
users to communicate their meaning within the context of the lessons and errors in 
the users' constructions are an accepted part of the communicative approach. 
Similarly, errors in pronunciation are expected from the users. As part of the 
communicative approach, language learners are not expected to always deliver 
native-like pronunciation when interacting in the target language, but rather 
intelligible pronunciation which is easily understood by the listener (Abercrombie, 
1991). One challenge for the evaluation is to determine if the recognition accuracy 
within the constrained environments available to the learner is of an acceptable level, 
and whether the system is able to determine errors in the learner's speech. The focus 
in the program however is not on the learner's pronunciation. If the learner's speech 
deviates so far from the pronunciation models in the system, then the system will 
reject it. This is largely analogous to a non-native speaker conversing with a native 
speaker. Even with accented speech, the conversation can proceed without problem. 
Only when the accented speech is incomprehensible will the communication need to 
be negotiated. 
As a commercial speech recogniser was used in the speech recognition component, 
and such systems are normally used by native speakers of the language, the acoustic 
models were trained on large data samples from native speakers. Therefore it was 
important to include in the customised dictionary alternative pronunciations for 
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words which were contained in the grammar files. L2 pronunciation can be 
influenced by the speaker's Li where the speaker assimilates the phonemes of the L2 
onto ones they already have as their Li and uses these phonemes in the 
pronunciation of the L2 (Flege, 1987). For example, the English phoneme Th/ ('th' 
as in 'the') does not exist in Japanese. Therefore, Japanese learners of English may 
substitute this phoneme for one which does exist in Japanese, for example /zl. 
Similarly, some difficulties could be found with respect to vowel length. For 
example, vowel length is phonemic in Japanese but not in English. For example, the 
word 'kuro' (short 'o') in Japanese means 'black'; whereas, 'kuro' (long 'o') means 
'hardship'. As vowel length in English is not phonemic, it is less salient to an 
English speaker and therefore an English learner of Japanese may make errors in 
vowel length in their production of Japanese. In order to allow for alternative 
pronunciations in the dictionary for the non-native speaker users of the system, a 
customised dictionary was included in the speech recognition component. The 
speech recogniser provides the lesson creator with the capability to customise the 
pronunciation dictionary used during recognition. This allows for a degree of control 
in adding specific non-native pronunciations of words that are found to be 
problematic, improving the robustness of the speech recogniser to non-native speech. 
As an example, in the Japanese café lesson, one of the drinks on offer (which the 
learner can choose) is 'kocha' ('black tea'). In order to account for the possible 
problems of vowel length, two pronunciations were included in the dictionary, using 
the prescribed format used by the commercial recogniser: 
kochakootSA 
kocha k 0 tS A 
Therefore, both pronunciations are valid for this word. It should be noted that as the 
system is focussing on the conversational aspect of the interaction, feedback on 
erroneous pronunciation is not given in the system. However, such alternative 
pronunciations are identified and included in the dictionary in order to account for 
known problems. 
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Upon completion of the recognition grammar files, all the words in the files are 
collated, individual words are identified as requiring alternative pronunciations and 
the customised dictionary is hand edited to include alternative pronunciations. 
3.4 Summary 
This chapter detailed the design of the CALL program, SPELL, used in this research 
and the various components necessary in the implementation of the program. The 
chapter discussed the three phased approach to the lesson design, observational, one-
to-one and interactive, and the underlying design principles involved in the 
interaction in order to accommodate the learner's responses by recast and 
reformulation. The chapter also detailed the various components which are used in 
the creation of the lessons with regards to the virtual agents and their animations. 
Further, this chapter provided an account of the speech recognition component and 
the semantic interpretation used in order to allow for open responses from the 
learners within the speech interactive CALL program. 
The next three chapters deal with the three studies conducted with language learners. 
In these chapters, there is a brief description of the particular lessons, which were 
used in the evaluations with some examples of the content of the lessons. 
Information on the experimental procedure is provided together with details of the 
research participants. Finally, results are provided on the users' attitudes to using the 





Navigation and Initial Usability of Speech 
Interactive CALL Program 
4.1 Introduction 
The overall design of the SPELL application, the dialogue designs for system and 
user interaction and the lesson content were created based on theories of language 
learning, knowledge of dialogue engineering and experience of language learning 
materials development. Prototypes of the system, and various components, were 
made during the design process; however, the basic structure of the application and a 
considerable amount of lesson content had to be implemented in order for initial 
assessments of the application to take place. 
The first development loop contained all the aspects which the overall design 
identified as necessary for the speech interactive CALL program. However, 
evaluation had to be conducted to assess various aspects of the application. This 
initial evaluation sought to investigate the navigation through the program and the 
transparency of the system's various help features. By observing users proceed 
through the program with a number of pre-determined tasks to complete, certain 
design aspects of the program were identified as requiring improvement. 
Another aspect of the initial evaluation was the investigation of user satisfaction and 
enjoyment in using the system and user attitudes to interacting through speech with 
the characters. Data on user attitudes were collected in order to highlight any 
potential problem areas in the original design. 
The third aspect to the overall evaluation of the CALL program was the speech 
component of the system. As the users of the system were non-native learners of the 
target language, their speech input to the system is potentially problematic. Initial 
analysis was conducted on the speech recognition accuracy of the system. 
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This chapter describes the initial design of the first lesson, the content and aims of 
the lesson and documents the interactions within the lesson between the characters 
and between characters and user. This chapter then describes the evaluation process, 
the users who took part in the evaluation and the methods used in collection of data. 
The chapter then reports the results of the evaluation and the impact on the design 
and subsequent development. 
4.2 Lesson Design 
One of the ambitions in developing teaching materials for language learning is to use 
'authentic' materials. Authentic materials in pure form are materials in the target 
language which have not been created for language learners, but for native speakers 
of the target language, for example newspaper or magazine articles. Using these 
materials in the language classroom, it is believed, offers the best and most 
naturalistic of language in use as input for learners. However, completely authentic 
materials may not contain enough help or assistance to be of benefit to language 
learners, especially for beginner level learners. Further, truly authentic materials are 
contextualised, that is they are produced with a purpose and for a target audience and 
that audience would have a set of shared beliefs and knowledge with which to 
contextualise the materials. Using such materials in the language classroom (for 
example, newspaper articles) would require of the learner knowledge which they are 
potentially unlikely to have. Arguably, however, such materials are motivating for 
language learners as they perhaps offer insight into the target language community 
and serve as a knowledge base for cultural information. 
Using authentic textual information for beginner language learners is often extremely 
difficult as the level of ability of the learner in the target language is too low for texts 
which might interest them. If the learners are high school or adult learners, but their 
level is beginner level, then an appropriate authentic text which may suit their 
language level (e.g. a children's book) would almost certainly not suit their cognitive 
or intellectual level. Therefore the use of truly authentic materials in the language 
classroom proves problematic for lower ability learners. 
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The issue of using authentic materials is more problematic when considering oral as 
opposed to written language. Again topics and context are an issue with oral 
language; for example a movie in the target language may well meet the interest of 
adult learners, but if those learners are lower ability learners, then the input provided 
in the movie would almost certainly be too difficult for the learner. Further, free 
form oral speech is often full of disfluencies, false starts, topic changes, and entirely 
contingent in the time and place in which the interaction takes place. Although 
authentic materials can be used in the language classroom, much care must be taken 
to ensure that enough help is available to the learners in the use of such materials. 
As the lessons created in the SPELL program were designed for beginner level 
learners, the dialogues were scripted to offer a realistic example of dialogues within 
the given context, while maintaining a transparency necessary for beginner level 
students. The lessons were first scripted around a particular context that the learner 
might find themselves in, for example 'At the café'. Using scriptwriting 
conventions, a scene was described, characters introduced and set within the scene. 
The scripting of the initial dialogue between characters was then written, 
accompanied by stage directions necessary within the 3D scene of any actions, 
gestures or animations performed by the characters within the scene. The agent 
prompts were scripted in the target language. These prompts, together with the other 
language specific text in the application, were checked by a native speaker of the 
language, who was also a teacher of the language. Information on particular prompt 
wording was given so that the prompts within the dialogues were natural and 
culturally appropriate. 
The observational dialogue was first scripted from the transactional perspective; that 
is, the characters interacted with one another to accomplish a transactional goal, in 
this case, to order food and drink in the café scene. Subsequently, the broader aims 
of the lesson were taken into consideration. In this case, the broader aims of the café 
lesson were to express likes, dislikes and preferences. The observational dialogue 
was then expanded to include examples of these expressions. 
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The motivation to including the observational dialogue was to allow an example of a 
dialogue to be presented to the learner, if the learner wished to access it. Therefore 
the observational dialogue offered the learner an opportunity to watch a 
contextualised example of the café scene. However, the design of the overall 
program was such that the learner was not forced to watch the observational prior to 
interacting with the characters. 
4.2.1 Observational Scenario 
The observational scenario presents the topic for the lesson, the aims of the lesson 
and relevant linguistic structures and vocabulary. The learner observes the 
interaction of the virtual characters in the scene, with access to supplementary 
materials such as a transcription of the dialogue and relevant vocabulary. In the 'at 
the café' lesson, the scene of the observational scenario is in a café setting, in which 





Figure 23: Animated Agents in Observational Scenario - Japanese 
The characters engage in a dialogue, which focuses the relevant topic of the lesson: 
expressing their likes and preferences. A waiter character comes to their table and 
takes their food and drink orders. The observational scenario provides the various 
constructions which will be relevant to the learner's interaction with the characters at 
other parts of the lesson. Below is an extract from the interaction between the 
characters in the observational scenario. The extract is given in both languages 
developed for the prototype evaluation: Italian and Japanese. (Full transcription of 









Ito (to waitress): 
Waitress: 








Sono kissaten ga ii desu ne, Ito-san 
So desu ne. Yamada-san wa koko wa hajimete desu ka 
Hai, so desu. Kiita koto ga anmasu ga, koko ni kuru no 
wa hajimete desu. 
Ja, menyu wo mimasho ka? 
Ee, so shimasho 
Sumimasen, menyu kudasai. 
Hai wakarimashita! Dozo! (gives menu) 
Nomimono wa nani ga ii desu ka. 
Ocha ga ii desu. 
Sumimasen. (calls to waitress) 
Hai. Nani ni shimasu ka? 
Ocha to biru ni shimasu. 
Bin biru ka nama biru desu ka? 
















Che bel bar Franco 
Si sono d'accordo. E la prima volta che ci vieni? 
Si, ne avevo già sentito parlare bene, ma questa è la prima volta. 
Diamo un'occhiata al menu? 
Si, buona idea. 
Senta! Ci porta il menu per favore? 
Certo. Prego. 
Che cosa vuoi bere? 
Vorrei un bicchiere di vino rosso. 
Mi scusi, una birra e un bicchiere di vino rosso per favore. 
La birra la vuole piccola o media? 
Piccola. 
D'accordo, arrivano subito. 
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The observational dialogue contains constructions which are higher than the learner 
will be expected to produce later in the lesson (for example, 'kiita koto ga arimasu', 
'have ever been here before'); however help is available to learners to understand 
these phrases if they are interested in accessing that information. This strategy for 
including more complex language in a beginner level lesson is a move to create more 
interesting dialogues for the learners while still focussing on the aims of the lesson 
which also appear in the dialogue (for example, 'Che cosa vuoi bere?'). 
4.2.2 One-to-One Scenarios 
Three one-to-one scenarios were created for the 'At the café' lesson. In the one-to-
one scenario, the learner interacts through speech with one character. The character 
asks the learner some questions relevant to the 'At the café' scene, utilising the 
relevant constructions and vocabulary for the lesson. The character is situated within 
the café scene, however the view point of the 'camera' is closer to the character, as if 
in a face to face interaction. As well as the supplementary materials available within 
the lesson, the one-to-one scenarios also utilise in scene textual help in the form of 
pop up boards. These textual help boards appear when the learner has gone through 
some error recovery stages and are designed to help the learner with their response 
(see Figure 21 in previous chapter). 
The one-to-one scenarios for the 'At the café' lesson were segregated as follows: 
. About the observational scenario 
• Expressing likes (food and drink) 
• Expressing favourites and dislikes 
One of the one-to-one scenarios asks questions which relate to the observational 
scenario; therefore, prior to selecting this scenario, the learner should have watched 
the observational dialogue beforehand. Questions relating to the observational 
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scenario are particularly useful as they offer the opportunity for the learner to 
practice third person constructions; whereas the other one-to-one scenarios focus on 
first person constructions. 
Information on the topic of the one-to-one scenarios is provided in text to the learner. 
This textual information, which is called the bridging information in the lesson, is 
given in the target language. However, 'tool tips' are available over this text (as with 
other text in the lessons) which provides a translation for the learner if necessary. 
The other two one-to-one scenarios ask questions specific to the learner, in this case 
their likes and preferences for food and drink. The learner by 'practising' in the one-
to-one scenarios with the character can prepare themselves for their interaction in the 
'interactive' scenario. 
Table 1 details the first level prompts which the character asks the learner in one of 
the one-to-one scenarios (the error recovery prompts will be described later). The 
one-to-one scenarios are prefaced with bridging information to set the topic of the 
interaction, complete with tool tips translation if necessary. There are also links 
between the one-to-ones which the learner can select if they wish to complete the 
scenarios in succession. The first level prompts are given in both languages 
developed for the prototype evaluation, Italian and Japanese. The appendices contain 




Introductory Dai, parliamo. Sore ja hanashimasho. 
prompt 
Question 1 Cosa ti piace bere? Nomimono wa nani ga suki desu ka? 
Question 2 E cos'altro ti piace bere? Hoka no sukina nomimono wa nan 
desu ka? 
Question 3 Quale preferisci? Dochira no ho ga suki desu ka? 
Summary Insomma, a me piacciono l'aranciata Dakara, watashi wa ocha to kohi ga 
e ii caffè, ma preferisco ii caffè. A te suki desu, kedo kohl no ho ga suki 
piacciono 	<user 	response 	1> 	e desu. Anata wa <user response 1> 
<user 	response 	2>, 	ma 	preferisci to <user response 2> ga suki desu, 
<user response 3>. kedo <user response 3>  no ho ga 
suki desu. 
Table 1: Top Level Prompts for One-to-One Scenario: About Drinks 
Table 1 details the top level prompts for one of the one-to-one scenarios. However, 
as the users of the program are non-native learners of the target language, additional 
help levels are built into the character interactions, called the reformulation strategy. 
Each stage in the dialogue contains four levels; each level contains a system prompt 
from the character on the same proposition with increasing levels of help. For 
example, the reformulation strategy for the question 'What drinks do you like?' is 
detailed in Table 2. 
89 
System Prompt Accompanying help 
Level 0 Cosa ti piace bere? 
Reformulation level 1 Cosa ti piace bere? This prompt is read slightly slower than 
the first prompt. 
Reformulation level 2 Mi piace la birra. The character gives 	an 	example 	by 
stating 	what 	he likes. This is 
accompanied 	with 	a 	self 	referring 
gesture (hand to chest). 
Cosa ti piace bere? The character asks the question again, 
with 	slight 	emphasis 	on 	'ti'. 	This 	is 
accompanied 	with 	a 	'refer 	to 	user' 
gesture (hand reaches towards user). 
Reformulation level 3 Mi piace la birra. Text help appears in the scene in the 
form of a pop up board which contains a 
list of drinks. 	The character gives an 
example as before, referring to the board 
with a pointing gesture. 
Cosa ti piace bere? The character asks the question again, 
with 	slight 	emphasis 	on 	'ti'. 	This 	is 
accompanied 	with 	a 	'refer 	to 	user' 
gesture (hand reaches towards user). 
Table 2: Error Recovery Prompts for 'Cosa tipiace bere?' 
The dialogue proceeds through the three reformulation levels. If the user does not 
respond within this loop, the dialogue loops around again, however, any textual 
information which had appeared at the third reformulation level remains within the 
scene. In this way, the virtual character is a tireless interlocutor. The learner can 
listen to the question and to the hints many times, in addition to having 
supplementary resources to help then in the interaction. After the first question is 
answered, the character moves onto the next question in the dialogue. 
In the event that the learner responds with an ungrammatical or incomplete sentence 
response, the system initiates the recast strategy. This is where the character gives 
some implicit feedback to the learner on their response, taking the learner's response 
and restating it in a full, grammatical sentence. An example of the recast strategy for 
the question "Cosa tipiace bere?" is given below: 
Character: Cosa ti piace here? 
Learner: Mipiace limonata. 
Character: Ah, tipiace la limonata. 
In the above example, the learner has appropriately responded to the question, 
however their response contains a grammatical error: omission of the definite article. 
The character responds by accepting the response, but implicitly corrects the 
response by recasting the learner's answer with a grammatically correct confirmation 
of the response. The recast strategy is designed to offer the feedback on the user's 
response while not impeding the interaction or fluency of the dialogue. After 
providing the recast, the character then moves into the next stage of the dialogue. 
Once all the questions in the one-to-one scenario are completed, the character gives 
the learner a short summary of the dialogue. The summary includes the learner's 
responses as well as, where relevant, the character's responses to the questions. In 
this way, the learner will hear the constructions in both the first person and the 
second person. This serves as additional input for the learner. 
4.2.3 Interactive Scenario 
The interactive scenario is designed to allow the learner a virtual experience of being 
in the scenario, interacting with multiple characters in the scene in order to 
accomplish the goal of the lesson. In the 'At the café' scene, the goal is to order food 
and drinks in the café setting. The interactive scenario presented to the learner is the 
café scene as depicted in the observational scenario. The camera viewpoint is from 
the user perspective, as if through the user's eyes, although a virtual representation 
(avatar) of the user is not depicted. Instead, the viewpoint creates the impression that 
the user is in the scene with the characters. The initial viewpoint in the scene is from 
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the front of the scene, as if walking into the café. One character is seated at the table 
in the middle of the café, and sees the user as the scene starts up, and waves over to 
the user. The viewpoint then pans into the room towards the table with a slight up 
and downward motion to indicate the user walking to the table; the viewpoint then 
lowers, indicating the user sitting down at the table with the character. Multiple 
interactions occur between the friend character and the waiter character with the user 
and with each other. Addressing each other is made with gaze behaviours between 
the characters and the 'user' seated at the table. The distance between the 'user' and 
the characters and the angles at which they are seated are such that it is obvious when 
the user is being addressed and when the characters are in interaction with each 
other. 
In this scene, various items are used which increase the sense of immersion and 
participation within the scene. When the learner is seated at the table, the virtual 
waiter comes to the table with menus, first giving one to the virtual friend and then 
one to the user. When the waiter leans forward to give the menu, the 'user' 
embodiment also leans forward and the user's 'hand' receives the menu. This is the 
only visual representation of the user. Additionally, when the user and friend give 
their drink order to the waiter, the waiter selects the relevant props, according to the 
drinks which have been chosen, and brings the drinks to the table. This is also a 
useful device for confirmation of the drinks chosen. The user's responses in the 
scenario result in the waiter bringing the selected drink. 
The interactive scenario draws on some of the questions and constructions which 
were used in the one-to-one scenarios, contextualised within the scene. Both the 
virtual friend and the virtual waiter ask the user questions appropriate in the scene. 
The friend agent asks the learner about their likes and what they want to order and 
the virtual waiter takes the food and drink orders. 
The virtual friend adopts the reformulation and recast strategies as described above. 
The virtual waiter, in contrast, adopts the reformulation strategies when interacting 
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with the user. However, it was judged that it was inappropriate for the virtual waiter 
to adopt the recast strategy as this would be unusual in this environment in the real 
world. As an alternative, the virtual waiter adopts a confirmation strategy which 
confirms what the user has requested. The following details an example of the 
confirmation strategy: 
Waiter: 	Che piatto prende? 
User: 	 La pizza aifungi. 
Waiter: 	Dunque, una pizza aifungi. Va bene? 
User: 	 Si, va bene. 
In addition, in order to help the learner with their response, if the learner is 
experiencing difficulty, the waiter first asks the question to the friend, the friend 
answers the question and then the waiter turns to ask the question to the user. In this 
way, the user can hear an example of the response which may help them to 
understand the question and formulate a response. 
Interacting in the interactive scenario allows users to practise within the virtual 
setting the key transactional language necessary for ordering food and drinks in the 
target language. 
4.2.4 Grammar Design 
The recognition grammars were constrained for each individual stage in the 
dialogues and were designed to include possible grammatical and ungrammatical 
responses. The Italian grammars included errors of article omission, article gender 
and subject verb agreement. For example, "mi piace te" is included in the 
recognition files, but is flagged as containing an article omission error. The Japanese 
grammars included errors of word order construction, particle errors and verb 
omission errors. For example, "watashi wa suki ocha" is included in the recognition 
files, but is flagged as containing a word order error.. 
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Figure 24 is an extract from the Japanese café lesson grammars for the dialogue stage 





(?([watashi boku] wa) Drink:d ga [daisuki suki] desu) 
(?([watashi boku] no) sukina nomimono wa Drink:d clesu) 
] {<drink $d>} 
whatDrinkLikeError [ 
(Drink:d ?desu) 
([watashi boku] ?wa Drink:d ?desu) 
(?([watashi boku] Na) Drink:d wa [daisuki suki] ?desu) 
(?([watashi boku] Na) suki Drink:d ?desu) 
(?([watashi boku] ?wa) Drink:d [ga o] desu) 
] {<drink $d><command recast>} 
Figure 24: 'At the Café' Recognition Grammar Extract - Japanese 
The recast command is triggered if the utterance is within the 'error' category. This 
category contains those items that are ungrammatical as well as including answer 
only responses, in which the user does not attempt a full sentence response. 
4.3 Assessment Method 
A full working prototype of the SPELL system, incorporating one lesson, 'At the 
café' was created. It was essential that the system had the necessary functionality in 
order that the users in the evaluation could use the application without interference 
from the researcher. It is important in the evaluations that participants be given 
adequate time to complete the tasks set and the questionnaires which followed their 
experiences. However, in this first experiment, the experiment session time was 
estimated, as time on task would depend very much on the individual user. 
The initial evaluation of the program took the form of a short, standardized 
procedure in which target users interacted with a fully functional prototype of the 
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system. Any problems or issues arising in the use of the system were observed and 
recorded. This approach has the advantage that the researcher may notice aspects of 
the interaction which the user is unaware of; it also allows the researcher to guide the 
user through the session in a pre-designed path so that each user who takes part 
experiences, as much as possible, the same procedure. However, data collected 
while the researcher is present may be affected by the Observer's Paradox (Labov, 
1972). This refers to the situation where the researcher's presence during an 
interview or observation of participant's speech patterns will in fact influence the 
speech behaviour of the subjects in the study. In sociolinguistic studies, it was 
problematic to collect data on vernacular speech when the subjects were interviewed 
or observed by the researcher. In these situations, the subjects were 'attending' more 
closely to their speech and therefore their 'real', casual speech did not manifest 
(Labov, 1972). 
In the research described in this thesis, the Observer's Paradox is a potential issue in 
the collection of the data. There is an issue where learners may not make the same 
attempts during their interactions with the system as they would if they were alone. 
The act of observing participants in the research study may by its nature affect the 
way the user interacts with the system and the types of responses they make with the 
system. However, it was deemed necessary for the researcher to be present during 
the interactions with the system in order to document which other aspects of the 
application the user accessed, and to record any particular problems with the system 
the student was experiencing (which would not be recorded automatically). 
Although for the purpose of the research conducted here, it was felt that the gains 
from being present during the interactions outweighed the drawbacks, future research 
could investigate the use of the system and response types when the students were 
using the system on their own. 
Users' anxiety may also be affected by the experimental procedure. Learning best 
occurs when anxiety is low and motivation is high, when the 'affective filter' is 
down. In the case of the assessments of the CALL program described in this thesis, 
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the environment in which the assessments took place did not provide the optimum 
conditions for language learning to take place, at least with regards to 'anxiety'. The 
participants were observed by the researcher (whom they had not met before) while 
they were interacting with the system. For some participants, it was the first time 
they had used an automated speech recognition system, which itself may have been a 
novel and perhaps stressful situation. Additionally, the participants were required to 
speak their answers, which puts them 'on the spot', requiring them to exhibit their 
language learning skills publicly, in a way that the other language skills do not. This 
could cause anxiety and embarrassment to the participants during the experimental 
sessions. However, participants were informed before the session that they could 
stop at any time if they felt that they did not want to continue. Additionally, 
statements were included in the attitude questionnaires to capture the participants' 
affective state during the interactions with the system (for example, 'I felt 
embarrassed talking to the character', 'I felt relaxed when talking with the 
character', 'Ifelt stressed when talking with the character'). It is possible that any 
negative feelings with regards to these affective statements could be weaker in an 
environment where the participant was not being observed. 
All users in the study were asked to complete the same interactions in the same 
order. By using a standardized procedure in this way, general conclusions can be 
drawn from the data about the effectiveness and usability of aspects of the system. 
4.3.1 Research Questions 
This first evaluation sought to make a preliminary investigation of various aspects of 
the prototype lesson across two languages, Italian and Japanese. Investigation was 
sought on various aspects of the design and interactive elements of the program: 
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The transparency of the user interface design, how users navigated 
through the program. 
User attitudes to using the program and interacting with the characters. 
The use of supplementary materials when using the program. 
User response types and the recognition accuracy of the speech 
recognition component. 
4.3.2 Experiment Procedure 
As it is important that participants during the experiment receive a standardized 
experience, as much as possible, a researcher script is prepared with details of the 
procedure of the experiment and what the researcher should say to the participant at 
each stage of the experiment session. The researcher script is provided in the 
appendices. The experimental procedure sought to take the users through the various 
aspects of the program, while the researcher remained in the room with the user in 
order that they could observe the user's interaction with and use of the program. 
Participants were asked to attempt various aspects of the 'At the café' lesson. The 
participants first engaged in a navigation task through the program, which the 
researcher observed. Following this, the participant was asked to watch the 
observational scenario (subsequently referenced as OBS), then try two of the one-to-
one scenarios twice each (subsequently referenced as 0-0 1 and 0-0 2) and then try 
the interactive scenario (subsequently referenced as INT). The participants were 
informed that they could access other features in the program, for example subtitles 
or vocabulary, as they wished. The researcher remained present during the program 
use. After using the program, the participants were then asked to complete two 
attitude questionnaires. Finally, the researcher engaged the participant in a verbal 
interview about their opinions of using the program. The experimental procedure, 
including the data elicitation tools used in the evaluation, is provided in the 
appendices. A short summary of the procedure is as follows. 
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Application Navigation Task 
The user is requested to complete a number of tasks, related to application 
navigation. The researcher notes user performance. 
Observational Scenario 
The user is reminded of the various controls in the program. Then the user 
is asked to watch the 'observational' scenario. 
One-to-One Scenario 1 
The user is reminded of the various controls in the program. Then the user 
is asked to try the 'one-to-one' scenario by speaking with the virtual 
character. The user then tries this scenario again. 
One-to-One Scenario 2 
The user is reminded of the various controls in the program. Then the user 
is asked to try the 'one-to-one' scenario by speaking with the virtual 
character. The user then tries this scenario again. 
Interactive Scenario 
The user is reminded of the various controls in the program. Then the user 
is asked to try the 'interactive' scenario by speaking with the virtual 
character. The user then tries this scenario again. 
Post usage interviews 
After completion of using the various components, a number of 
questionnaires are administered to collect users' attitude data, opinions and 
demographic information: 
. User Attitude - Interacting with the characters 





Participants were recruited from local secondary schools in Scotland where the 
languages under development (Italian, Japanese) were taught. A total of 5 schools 
took part in the evaluation and with one day allocated at each school for the 
evaluations. The host PCs were brought to the individual schools and were set up in 
dedicated rooms for the evaluation to take place. Four of the schools provided two 
host rooms while one school provided one host room. The students who took part in 
the evaluations were met on a one to one basis. Each student had one full class 
period set aside to help in the research, although the duration of the class period was 
not equal across the schools. Three of the schools taught Italian and two schools 
taught Japanese. As this was the prototype evaluation, it was useful to split the 
evaluation into two parts, Phase A and Phase B. By splitting the evaluation into two 
phases, any navigational issues or confusion with the user interface in the first phase 
could be addressed and re-investigated in the second phase. A total of 52 students 
took part in this first evaluation. Table 3 details the participants in this evaluation: 
Phase Language Male Female Total 
A 
Italian 7 15 22 
Japanese 6 4 10 
B 
Italian 3 9 12 
Japanese 3 5 8 
Total 19 33 52 
Table 3: Participants in the Prototype Evaluation 
The exposure to the target languages was not balanced across the group, nor the 
reason for studying the language (for example, most of the Italian students were 
pursuing a qualification in Italian; however, the Japanese students were taking 
Japanese 'for fun'). The length of time since the start of studying the language 
varied across the group from as little as 2 months up to 7 years; 26 participants had 
been studying the language for less than 1 year (at the time of the study), 12 
participants had been studying the language for 1 year, 11 for 2 years and 3 for over 
2 years. Other individual differences may also have an effect on user attitudes and 
interactions with the system. However, these individual differences are too complex 
to account for in this investigation. 
The evaluations took place at the schools involved. For the benefit of scheduling 
within the schools, each session was allocated a class period time slot; however, the 
duration of these differed -from school to school, from 40 minutes to 1 hour. 
Working on-site in this way had drawbacks with regards to the standardization of 
research conditions: different physical spaces used in each school, logistics of 
travelling to various sites, set up times, and differing time slots. However, in this 
case of High School participants, there were many benefits to working on-site such 
as the ability to include a number of participants within a short time, minimal 
disruption to individual students within the school day, and the backing of teachers 
who felt it was useful for the students to participate. In addition, researching on-site 
within the school was perhaps more comforting for the participants to be in their own 
surroundings. 
4.3.4 Data Elicitation Tools 
A variety of tools for eliciting thedata in the evaluations were used. These tools are 
described here. 
4.3.4.1 Navigation Task 
The navigation task sought to investigate the transparency of the application pages, 
the navigation through the pages and the ease of use of the various buttons and links 
in the application which the user requires for accessing the various parts of the 
overall program. A think aloud protocol was used for the navigation task. The 
researcher opened the program on the host machine with the CALL system front 
page loaded on the machine. As the program is available for a number of languages, 
the user is required to navigate through a series of pages, which require relevant 
information such as the language of choice, before selecting the relevant lesson and 
subsequently attempting various scenarios in the lesson and selecting various help 
features. The order of tasks in the navigation application task was standardized 
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across all participants. The researcher asked the user to go through a number of tasks 
in order, the users were encouraged to give comments while they were going through 
the tasks, while the researcher took note of their comments together with any 
observations about their navigation. 
The chosen tasks for the navigation application task were as follows: 
Select relevant Li, inputting name and password 
Select relevant L2 
Select the 'observational' scenario 
Access the transcription of the observational dialogue (while observational 
is selected) 
Find information to a given phrase (hyperlink) in the transcription 
Return to the 'observational' scenario (using the back button or otherwise) 
Stop the observational scenario 
Look up given vocabulary for translation 
Start given one-to-one dialogue 
Switch on the subtitles 
Stop one-to-one dialogue 
Access the culture information in the Li (using 'flag' icon) 
Select the interactive scenario 
Access the grammar information in the L2 
Access the transcription of the observational scenario 
Select another lesson 
Notes were taken on whether the participant was able to complete each of the tasks, 
together with any comments made by the participants. The participants were 
observed by the researcher during the navigation task. However, if the participant 
was unable to complete any given task, the researcher completed the given task and 
then moved onto the next task in the list. It was necessary for the researcher to 
complete the task for the participant as the following task on the list sometimes 
required the user to be on a particular page in the program (for example, task 4 
'Access the transcription' required the user to be in the Observational Scenario part 
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of the program). It was also important, given that the participants would be freely 
using the program after the navigational task, that those participants who were unable 
to complete various tasks in the Navigation Task were given the information on how 
to use the controls and access the supplementary materials. 
4.3.4.2 Researcher Log File 
While the participants tried each of the scenarios in the procedure, the researcher 
observed their use and took note of any problems with their interaction as well as any 
supplementary materials which the participants accessed while in the scenarios. 
These notes were hand written on the researcher log file and later typed into the 
evaluation data set by the researcher. 
4.3.4.3 User Attitude Questionnaires 
As it is important to gather data on participants' attitudes to using the CALL 
application, attitude questionnaires have been designed to gather quantitative attitude 
data. These attitude questionnaires, measuring the usability of the application, were 
designed in a Likert scale format (Likert, 1932). These questionnaires provide 
numerical data on individual items on the questionnaire. The questionnaire items are 
dependent variables, and are observed in relation to any independent variables which 
may impact on the data (for example, language group). 
As performance data were collected on how accurately the recogniser recognised the 
users' speech, the Likert attitude questionnaires used in the experiment focused on 
the user satisfaction of using the system. Previous research (Dutton et al, 1993) 
proposed a usability questionnaire for gathering attitude data to using automated 
telephone banking services. The questionnaire contained a core set of 20 attributes. 
These attributes covered such areas as affective issues, transparency issues and 
friendliness of the service. 
The questionnaires designed here were adapted from this usability questionnaire to 
focus on issues such as engagement and enjoyment with interacting with the 
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animated agents, and language learning specific issues with regards to participants' 
understanding of the agents, who were 'speaking' in the foreign language. Two 
attitude questionnaires were created to seek data on interacting with the characters 
and using the program. The usability attributes covered affective, engagement and 
language learning issues. The affective issues focussed on feelings of the 
participants and their level of anxiety when using the program or interacting with the 
characters. It has been suggested (Horwitz, et al., 1986) that anxiety is more of an 
issue in listening and speaking activities. Therefore, it is particularly important in the 
investigation of attitudes towards this program to investigate these attributes. Users' 
feelings of engagement with the program were also collected in order to ascertain to 
what degree participants enjoyed using the program and whether they felt they would 
be happy to use it again. The language learning issues related to attitudes towards 
the interaction with the characters and the usefulness of such activities for learning. 
The questionnaires used to evaluate user attitudes to using the program and to 
interacting with the characters took the format of a 7-point Likert scale questionnaire. 
This consists of a series of statements to which respondents have to select a degree of 
agreement, from strongly agree to strongly disagree. The questionnaires were 
administered to the participants on paper, which the participants completed by 
ticking one box on the scale of agreement for each of the given statements. The 
following extract shows an example questionnaire statement using the Likert scale 
format. 
Strongly Agree 	Slightly Neither Slightly Disagree 	Strongly 
Disagree Disagree agree nor Disagree Disagree 
disagree 
Qi 	I felt under stress using the 	El LJLI LI LI LI 	LI 
program. 
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It is claimed that Likert-style questionnaires have the benefit of being natural to 
complete, being able to maintain the participant's direct involvement, having a high 
level of validity and having a high level of reliability (Coolican, 1994). In the 
creation of the questionnaires, acquiescence bias (Ostrom et al., 1994) was taken into 
consideration. Acquiescence bias is the natural tendency for some respondents to 
agree to an item on a questionnaire possibly as a way of seeking the researcher's 
approval. To minimise this risk, items in the questionnaire were balanced for 
positive and negative connotations so that a positive response would sometimes 
require the respondent to disagree with the statement. 
It has been claimed (Henerson et al., 1987) that Likert scale questionnaires are useful 
for measuring the intensity of the participants' attitudes towards any particular item. 
Using the 7-point scale allows for a more detailed investigation of these attitudes 
than the 5-point scale originally proposed by Likert (1932). 
When analysing the results, responses to the questionnaire are first given a numerical 
value from 1 to 7; these values are then normalised for the polarity of the statements 
such that a 'strongly agree' response to a positive statement is given a value of 7, 
whereas a 'strongly agree' response to a negative statement is given a value of 1. 
After normalisation of the data, the overall attitude for each participant can be 
calculated as a mean of all the items in the questionnaire. These values can then be 
used to calculate the overall attitude for all items in the questionnaire across all 
participants in the study. Additionally, mean scores for individual items in the 
questionnaire can be obtained for all participants. 
In the statistical testing of the data, responses to the items in the questionnaires are 
dependent variables. Independent variables may be any manipulated design features 
under assessment. The manipulation of an independent variable may then cause a 
difference in a dependent variable if a difference between the two versions exists. 
Therefore, if it is believed that there are differences between two versions, an 
experimental hypothesis states that by manipulating the independent variable, a 
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difference will be found in the dependent variable. The null hypothesis, H 0, states 
that there exists no differences in the dependent variables between the different 
levels of the independent variable. The null hypothesis is believed to be true, that is 
there is no statistical difference between different values of the factors under 
investigation, unless proven otherwise. By testing the experimental hypothesis 
against the null hypothesis H0 it is possible to find out if there are significant 
differences between the versions under investigation. 
In the testing of the experimental hypotheses, a result becomes significant if there is 
enough evidence to reject the null hypothesis. In order to do this, a significance level 
has to be set which defines how strong the evidence has to be to reject the null 
hypothesis. The statistical test produces a significance value, p. The smaller the 
value of p, the stronger the evidence is to reject the null hypothesis. In this thesis, a 
value of p<0.05 is a statistically significant result, whereas a value of p<O.Ol  is a 
highly statistically significant result. An analysis of variance (ANOVA) is used to 
find any main and interaction effects of the independent variables on the dependent 
variables. The dependent variables are the individual questionnaire items, and the 
overall mean scores produced. A 'main' effect is the effect of an independent 
variable on the dependent variable. An 'interaction' effect is the effect of two or 
more independent variables on the dependent variable. 
4.3.4.4 De-briefing Interview Questionnaire 
Qualitative data which are non-numeric data can be useful to provide explanations 
for findings that emerged from the quantitative analysis. Qualitative techniques can 
help to give explanations for results found in the numerical data. The de-briefing 
interview questionnaire gives the participants an opportunity to voice their comments 
which they may not have been able to express in the attitude questionnaire. 
Structured interviews also have the advantage that researchers can explore interesting 
issues with the participant as they arise (Dix et al, 1993). 
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The de-briefing questionnaire initially gives participants the opportunity to express 
their attitudes to any aspect of their experience, then focuses on certain aspects of 
the application in order to gather more detailed viewpoints from the participants. 
The de-briefing interview also provides opportunities for participants to suggest 
improvements to the application. This feedback is important for the future design of 
subsequent lessons in the CALL program. 
4.4 Results 
Not all students were able to complete all aspects of the experimental procedure. 
The students of Italian were able to complete more of the interactions detailed in the 
procedure than the Japanese group. Interestingly, the Japanese group had more time 
to complete the experimental procedure as the allocated time for the evaluations was 
determined by class period duration. For the Japanese group, the allocated class 
period time was 1 hour for one school and 55 minutes for the other school; while the 
Italian group had allocated times of 45 minutes (for two schools) and 40 minutes (for 
the other school). However, the Japanese group were enrolled informally in 
Japanese classes at school (as an extra-curricular subject taught in lunchtimes and 
after hours) while the Italian group were enrolled in formal classes. Although the 
students in both groups had been studying the target languages for varying lengths of 
time (at the time of the evaluation for between 2 months and 3 years), the students in 
the Japanese group had much less exposure to the language on a weekly basis (half 
hour per week) than the Italian group (between 2 hours 40 minutes and 3 hours per 
week). Two students in the Japanese group in particular found the interactions 
difficult and completed only the first one-to-one scenario. 
4.4.1 Results from the Navigation Task 
The navigation task was divided into two parts, with 31 students (from the first 3 
schools) undertaking the navigation with the original system interface design. 
However, due to the participants in the first stage being unable to locate some aspects 
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of the interface, changes were made and tested with the remaining participants. The 
results of the application navigation tasks are given in Table 4. 
The results of the application navigation tasks for the first group showed that, 
largely, the various components were easily found, easy to select and the scenario 
control buttons (start, stop and pause) were easy to use and intuitive. Some issues 
were found with the labelling of the buttons, however. All the application buttons 
were given in the target language, with first language tool tips available with the 
translation. However, the tool tips were slightly slow to come up and then did not 
remain on the screen for very long. Therefore some participants were unable to see 
the tool tips (if they moved the cursor away from the given button too quickly), or 
became frustrated because the tool tip disappeared before the participant had had a 
chance to read it. Therefore, changes were made to the tool tips to appear quicker; 
the tool tips were programmed to appear after 0.5 seconds of the mouse hovering 
above the text (from 1.0 seconds). It was decided to allow a slight pause before the 
tool tips appeared to encourage the users to read the target language text. Also the 
tool tips were changed to stay on the screen until the user moved the mouse. This 









Select relevant Li, inputting name and password 96.8% 100% 
Select relevant L2 100% 100% 
Select the observational' scenario (OBS) 87.1% 85% 
of OBS dialogue (while OBS is 
selected) 
67.7% 85% 
Find information to given phrase (hyperlink) in the 
transcription 
80.6% 80% 
Return to the observational' scenario (using back' 
button or otherwise) 
83.9% ° 85°! ° 
Stop the 'observational' scenario 93.5% 100% 
Look up given word in vocabulary 80.6% 90% 
Start given 'one-to-one' scenario 100% 95% 
Switch on subtitles 100% 100% 
Stop 'one-to-one' scenario 100% 100% 
Access culture information in the Li (using flag' icon) 90.3% 95% 
Select the 'interactive' scenario 58.1% 80% 
Access the grammar information in the L2 90.3% 95% 
Access the transcription of the observational scenario 12.9% 95% 
Select another lesson 71.0% 80% 
Table 4: Application Navigation Task Results 
A further issue found during the application navigation task was the position of the 
'transcription' button. The transcription of the observational scenario was available 
when the observational scenario was chosen. The button to the transcription was 
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found with the scenario control buttons in the scenario player; during the 
observational scenario, this button was 'active' and selectable (see figure 25). 






Figure 25: Scenario Control Panel (Phase A) 
During the application navigation task, participants were asked to find a particular 
phrase within the transcription which they had previously accessed (while they were 
playing the observational scenario earlier in the task). It was found that some 
participants were unable to remember where to locate the transcription button; other 
participants remembered that the transcription button was in the control panel but 
tried to access it by first selecting the one-to-one or interactive scenarios. The results 
showed that the positioning of the transcription button in the control panel was 
unintuitive for some users, and that the button would probably be better located 
beside the vocabulary, culture and grammar buttons. The transcription button was 
originally placed in the control panel, and active only for the observational scenario, 
in order to highlight that the transcription given was only for the observational 
dialogue and not for the dialogues in the other scenarios. However, it was felt during 
observation of the use of the application, that access to the transcription, as a textual 
example of an interaction within the context, could be useful for learners to access 
without first having to select the observational scenario. For these reasons, the 
button to access the transcription was moved to the other supplementary materials, 
and accessible at any point during the lesson. Figure 26 shows the scenario control 
panel after removal of the transcription button. 
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Figure 26: Scenario Control Panel (Phase B) 




K1ssaten e iku -] 
Tango 
Bunpô 
Kaiwa 	 Transcription link 
L Bunka 
Ressun no hajimeri e ] 
Hoka no ressun o erabu_1 
Figure 27: Supplementary Materials Buttons with Transcription 
This change was also implemented prior to phase B of the evaluation. 
The third problematic area found in the navigation task was the selection of the 
'interactive' scenario. During the navigation application task, the researcher for this 
item in the list asked the participant to 'now go to the café and play the scenario for a 
few seconds'. This request was potentially confusing to participants who had already 
played the observational and one-to-one scenarios which take place 'at the café'. 
The wording of the 'interactive' scenario button in the application is 'go to the café', 
however some participants chose another one-to-one scenario at the task item. 
However, it was felt that the positioning of the scenario was transparent and that the 
differentiation of the three scenario types was perhaps difficult at first, but upon 
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usage this may not be problematic. Therefore, no change was made to the 
positioning or labelling of the interactive scenario. 
4.4.2 User Attitude Results 
Due to time restrictions, 3 participants were unable to complete the attitude 
questionnaires. Therefore the results of the attitude questionnaires detail data from 
49 participants. The mean scores for each questionnaire item relating to interacting 
with the characters are provided in Table 5. 
Questionnaire Statement Japanese (N16) Italian (N33) 
I enjoyed talking to the characters. 5.75 6.06 
I would be happy to talk to the characters again. 6.00 6.21 
I prefer speaking Japanese / Italian in class. 3.38 4.18 
I felt embarrassed when talking to the characters. 4.44 5.45 
I felt under stress when talking to the characters. 4.63 5.82 
I felt in control when talking to the characters. 3.88 4.82 
I felt frustrated when talking to the characters. 4.63 4.61 
I always knew how to respond to the characters. 4.69 5.09 
I always understood what the characters said. 4.38 5.33 
I felt that the characters did not understand me. 3.81 4.12 
Table 5: Interacting with Characters: Usability Mean Scores 
The overall mean scores were high for the two language groups; the mean score for 
the Japanese group was 4.56 and 5.17 for the Italian group on a 7-point scale. 
Independent samples t-tests were run between the two language groups to find any 
statistically significant differences between the two groups. The difference between 
the overall means was highly significant [F=7.328, df=l,p=.009]. 
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Usability attributes which deal with engagement of interaction (happy to use again, 
enjoyed talking with the characters) scored highest amongst all the items in the 
questionnaire. The items relating to a preference for speaking the target language in 
class and feelings towards the recognition performance of the system scored the 
lowest across all items. These general trends are consistent between the two 
language groups. The overall mean scores are represented in Chart 1. 




Chart 1: Overall Mean Scores 'Interactina with the Characters' 
A univariate ANOVA was computed on participant responses to the Interacting with 
the characters questionnaire with language of study as the between-group variable. 







Square F Sig. 
Enjoyed 1.040 1 1.040 1.089 .302 
Happy .485 1 .485 .893 .349 
Prefer class 7.014 1 7.014 2.688 .108 
Embarrassed 11.146 1 11.146 6.083 .017 
Stressed 15.341 1 15.341 9.658 .003 
In control 9.586 1 9.586 5.199 .027 
Frustrated .004 1 .004 .001 .971 
Respond 1.754 1 1.754 1.209 .277 
Understood 9.896 1 9.896 6.934 .011 
Not understood 1.027 1 1.027 .416 .522 
Table 6. ANOVA on Individual Attributes in the Interacting with the Characters Questionnaire 
Looking at the items individually, it was found that the Japanese group reported 
higher levels of anxiety than the Italian Group. Attributes relating to embarrassment 
and stress were significantly lower for the Japanese group than for the Italian group 
(p=.017 and p=.003 respectively). The attribute on 'feeling in control' when 
interacting with the characters was also significantly higher for the Italian group 
(p.027). Additionally, with regards to feeling that the participants understood what 
the characters said, the Japanese group scored significantly lower than the Italian 
group on this attribute (p=.Ol  1). 
The second attitude questionnaire investigated users' attitudes towards using the 
program. The mean scores for each attribute relating to using the program are 
provided in Table 7. 
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Questionnaire Statement Japanese (N1 6) 	Italian (N33) 
I did not enjoy using the program 	 6.00 	 6.27 
I would be happy to use the program again. 6.00 6.36 
I felt relaxed using the program. 5.13 6.00 
I felt flustered using the program. 4.56 5.52 
I felt under stress using the program. 4.94 5.91 
I felt this program was useful for my learning of 
Japanese / Italian. 
5.81 5.94 
Table 7: Using the Program: Usability Mean Scores 
The overall mean scores were high for the two language groups; the mean score for 
the Japanese group was 5.41 and 6.00 for the Italian group; a significant difference 
[F=5.719, df=1, p=.021] was found between the two mean scores. The overall mean 
scores are represented graphically in Chart 2. 






Chart 2: Overall Mean Scores Using the Program' 
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A univariate ANOVA was computed on participant responses to the using the 
program with language of study as the between-group variable. Table 8 details the 






Square F Sig. 
Enjoyed .801 1 .801 .717 .401 
Happy 1.425 1 1.425 3.095 .085 
Relaxed 8.250 1 8.250 6.082 .017 
Flustered 9.779 1 9.779 5.593 .022 
Stressed 10.172 1 10.172 6.863 .012 
Useful .174 1 .174 .104 .748 
Table 8: ANOVA on Individual Attributes in the Using the Program Questionnaire 
Again, as with the previous data, those attributes relating to engagement issues with 
the program scored highest. The Italian group rated the program higher than the 
Japanese group. However, the differences were only significant for the affective 
attributes: relaxed (p==.O 17), flustered (p=.022) and under stress (p=.O 12). 
Participants experienced varying extents of the program, due to time constraints and 
the ways in which they used the program. Some participants were unable to 
complete all the interactions specified in the experimental procedure; these 
participants experienced the one-to-one scenarios, but were unable within the 
timeframe of the evaluation to complete the interactive scenario. Attitudes towards 
the program and interactions may have been affected by the types of scenario the 
participant experienced; therefore, it was decided to investigate the attitude scores of 
those participants who completed both the one-to-one scenarios and the interactive 
scenario. The data of these 43 participants were reanalysed. The results are 
provided in Tables 9 and 10. 
I•I 
Questionnaire Statement Japanese (N12) Italian (N31) 
I enjoyed talking to the characters. 5.92 6.06 
I would be happy to talk to the characters again. 6.08 6.19 
I prefer speaking Japanese / Italian in class. 3.25 4.19 
I felt embarrassed when talking to the characters. 4.67 5.52 
I felt under stress when talking to the characters. 5.08 5.84 
I felt in control when talking to the characters. 4.00 4.87 
I felt frustrated when talking to the characters. 4.92 4.52 
I always knew how to respond to the characters. 4.75 5.06 
I always understood what the characters said. 4.33 5.32 
I felt that the characters did not understand me. 3.08 4.03 
Table 9: Interacting with Characters: Usability Mean Scores (subset N=43) 
Questionnaire Statement Japanese (N12) Italian (N=31) 
I did not enjoy using the program. 6.25 6.26 
I would be happy to use the program again. 6.00 6.35 
I felt relaxed using the program. 6.00 6.35 
I felt flustered using the program. 4.67 5.52 
I felt under stress using the program. 5.42 5.94 
I felt this program was useful for my learning of 
Japanese I Italian. . 
6.00 5.87 
Table 10: Using the Program: Usability Mean Scores (subset N43) 
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In the analysis of those participants who experienced all scenario types, the overall 
mean scores were not significantly different for the two language groups; the mean 
score for the attributes relating to interacting with the characters was 4.71 for the 
Japanese group and 5.16 for the Italian group. The mean score for the attributes 
relating using the program was 5.61 for the Japanese group and 5.98 for the Italian 
group. 
The removal of the six participants who did not attempt all parts of the lesson is 
striking. Over both questionnaires, the difference between the two language groups 
becomes significant for only one individual attribute (feeling that the characters 
understood what they said, p=.022). This different result for the subset group may 
have been due to the reduced sample size. To investigate this, an ANOVA was 
computed on the data from all participants (N=49 as before) taking completion of 
scenarios as an additional variable. No significant differences were found on any of 
the individual attributes for completion, nor were there any interactions between 
completion and language found. 
The difference found between the full participant group and the subset group 
suggests that the feelings of anxiety and stress are alleviated when the participant has 
had the opportunity to experience the 'immersive' interaction, which is the most 
contextual of interactions. However, it should be noted that researcher observation 
suggests that for most of the participants who did not attempt the interactive scenario 
due to time constraints, the reason was that they found the one-to-one scenarios more 
difficult and therefore took longer to complete the interactions than some of the other 
participants. Had they had the opportunity to also complete the interactive scenario, 
they might still have scored the interaction with the characters and the program 
considerably lower. However, in looking at a substantial subset of the participants 
who all experienced the same aspects of the lesson, there was little difference across 
the two language groups. 
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The user attitude results clearly show that users' engagement with the system and 
interacting with the characters was high. Statements relating to learner anxiety were 
found to score lower than engagement issues, particularly for the Japanese group; 
however, these statements were still answered positively (with a score over 4 on a 7 
point scale). 
4.4.3 Access to Supplementary Materials and Additional Functionality 
As part of the observation, notes were taken of the use of the supplementary 
materials which the learners had access to in the program. For each scenario, a note 
was taken of the various supplementary materials accessed by the user. Table 11 
details the percentages of those students who accessed each of the available 
supplementary materials per scenario type. 
Scenario Vocabulary Transcription Culture Grammar Pause Subtitles 
OBS 26.9% 7 . 7% 1.9% 1.9% 26.9% 50.0% 
0-01 atti 45.7% 10.6% 2.1% 19.6% 55.3% 58.7% 
0-01 att2 12.8% 0% 0% 2.1% 14.9% 46.8% 
0-02 atti 12.3% 2.3% 0% 4.7% 27.9% 52.4% 
0-02 att2 2.4% 0% 0% 2.4% 4.8% 33.3% 
NT attl 16.3% 0% 2.3% 7.0% 18.6% 44.2% 
INT att2 2.9% 0% 0% 0% 2.9% 26.5% 
Table 11: Use of Supplementary Materials 
As can be seen from the table, participants accessed the vocabulary information and 
used the pause and subtitle functionality more than the other supplementary 
materials. The pause functionality was also frequently used, particularly in the first 
usage of the first one-to-one scenario (0-01). Accessing the pause functionality gives 
learners 'time to think' before responding to the characters. Subtitles were found to 
be the most frequently accessed help feature in the application. Half of the 
participants used the subtitle functionality in the observational scenario and more 
than half of participants used the subtitle functionality in their first attempts of the 
two one-to-one scenarios. The preference, during the observational scenario, for the 
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subtitle functionality over the transcription (which holds text of all the animated 
agents' prompts for the scenario) has been found in previous studies of textual help 
in multimedia applications (Grgurovic & Hegelheimer, 2007). 
Additionally, the use of the supplementary materials and the use of the pause and 
subtitle functionalities decreased in the second usage of the scenarios, indicating that 
after attempting the scenario the first time, users were more able to complete the 
scenarios without the extra help. 
4.4.4 Interview Responses 
Qualitative data was collected at the end of the session on participants' opinions on 
the program. Due to time restrictions, 9 participants were unable to complete the 
post-usage interview. The following gives a brief summary of the responses from 
the 43 participants who did complete the interview. 
Participants were first asked what they liked about the program. 47% of participants 
commented on the speech-interactive element of the program stating that they liked 
being able to talk with the characters. A further 19% of participants stated that they 
liked the immersive nature of the scenarios, and the feeling of being in a real-life 
situation. 9% of commented that the program was a stress-free way of practicing 
their spoken language skills. Finally, 23% of participants commented that they liked 
the subtitle functionality of the program. 
Participants were then asked what they disliked about the program. 40% of 
participants commented that the characters sometimes did not understand what they 
said. 12% of participants commented that the characters sometimes took a long time 
to respond to them. A further 5% of participants, however, commented that they felt 
they did not have enough time to respond to the characters. Finally, 7% of 
participants commented on the difficulty in finding the transcription link. (It should 
be noted that these participants were all from the first phase of the evaluation. The 
transcription link was moved for the second phase). 
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Participants were asked if they thought that the program was helpful when the learner 
didn't understand something. All participants who were asked said that they thought 
it was. Some participants commented on the textual help, "menu pop ups and 
subtitles very helpful"; other participants commented on the reformulation strategy 
employed in the dialogues, "the character repeated the question and then reworded 
it - gave an example". 
Participants were asked if they thought the program was a useful learning tool. 93% 
of participants said that they thought it was. One participant commented: "You can 
put into practice what's being said. And didn't have pressure of other people in class 
watching you, having to know the answer straight away." Another participant 
commented: "First time, I didn't really understand but second time I did so it was 
helping me understand." Another participant commented on the immersive nature of 
the program: "I liked the way you were actually in it rather then just watching two 
people talking." 
Two of the three remaining participants commented that they thought the scenarios 
were too easy for them; the third participant stated that they felt they needed more 
time with the program. 
Participants were asked if they found it enjoyable when speaking to the characters in 
the program. 93% of participants who were asked said that they thought it was. One 
participant commented: "It makes you feel you've learned something. Ifeel as if I'll 
be confident enough to go into a café and order a drink Its different from class, 
more enjoyable and no time restriction." Another participant commented: "Makes 
you think about what it might actually be like. Makes you feel more involved than 
class or reading book" 
Participants were asked if they found it stressful when speaking to the characters in 
the program. 17% of participants who were asked said that they thought it was. All 
the participants who stated that they found it stressful commented that they felt it was 
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stressful when the virtual characters did not understand them, that is, when there 
were speech recognition difficulties. 
One aspect that is known to hinder language learning is individual learner anxiety 
when interacting in the target language. Some comments made by learners in the 
assessment indicate that the program could be an anxiety-free way of developing 
speaking skills for learners. One participant commented: "I like that you could speak 
to them and they understood you and didn't laugh." Another participant commented: 
"In class if you feel you don't understand something, you can't admit it. Here you 
can play it again and no-one knows." Another participant commented: "I am more 
nervous in class - everyone is listening. I don't need to worry if I say something 
wrong to the computer - but I feel stress if say the wrong thing in class." Another 
participant commented: "You don't have to be embarrassed of the mistakes you 
make." 
Finally, participants were also asked what they felt about the graphics and character 
animations. On the whole, participants stated that they felt the quality was good 
enough for the application. However, some critical comments were also made on the 
crudeness of the graphics, or the jerky quality of the animations in comparison to the 
quality experienced by the participants in computer games. Other participants 
commented that the agent sometimes "cut-in" in on them when they were responding 
and repeated the question. The system has been designed to allow a given length of 
time for a user response before triggering the agent to repeat or reformulate the 
question. For some learners, this length of time was not long enough. 
4.4.5 User Response Data 
Participants' utterances when interacting with the system were recorded and later 
transcribed for analysis of response type as well as recognition accuracy. The system 
also logged the recognition results at each stage of the dialogue. 
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Participants' utterances were categorised into four response types. As the interaction 
between characters and user is a series of question and answer pairs, the shortest 
response type that facilitates the conversation is 'answer only'. This is often a one 
word answer (e.g. sushi), but may also be a two word noun compound (e.g. "miso 
ramen"). The second response type used is 'phrase', which constitutes a number of 
words but does not contain a main verb (e.g. "üna birra per favour"). For the 
purposes of the response type analysis, any utterance which contained the copula 
verb was classified as a phrase (e.g. "sushi desu"). The third response type employed 
is 'sentence' which contains a main verb (e.g. "mi piace ii risotto"). The fourth 
response type is 'verbal non answer'. This final category constitutes responses 
where the user has made an utterance (which triggers the recogniser), but does not 
answer the question. For example, mutterings, thinking aloud in English, verbal 
hesitations and non lexical noises (e.g. coughs) are included in the 'verbal non 
answer' category. 
Tables 12 and 13 detail the response types for the participants in the evaluation. 








0-01 18 278 64.7% 18.7% 6.1% 10.4% 
0-02 1 	14 84 53.6% 29.8% 14.3% 2.4% 
INT 13 163 58.9% 31.9% 7.4% 1.8% 
TOTAL 525 61.1% 24.6% 7.8% 6.5% 
Table 12: User Response Type - Japanese 
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0-01 34 474 29.5% 8.4% 55.5% 6.5% 
0-02 1 	34 299 29.1% 8.4% 57.5% 5.0% 
tNT 1 	31 586 44.7% 21.7% 32.8% 0.9% 
TOTAL 1359 36.0% 14.1% 46.1% 3.8% 
Table 13: User Response Type - Italian 
As can be seen from the above tables, the participants from the Japanese group gave 
a higher percentage of 'answer only' responses than the Italian group overall (61 .1% 
for the Japanese group compared to 36.0% for the Italian group). Moreover, 46.1% 
of the Italian group's utterances were full sentence responses whereas only 7.8% of 
the Japanese group's utterances were full sentence responses. 
The difference of response types between the two language groups may be in part 
due to either the level of linguistic competence which the participants hold, or their 
confidence in using the language. The Italian group had received more instruction in 
the target language and were following a prescribed curriculum. The Japanese group 
were studying Japanese in a more informal context, as an extra-curricular subject. 
The Japanese group also received far less prior instruction in the language and this is 
perhaps reflected in the ways in which they responded to the characters. However, 
responding with an 'answer only' response is still facilitative to the ongoing dialogue 
as the program is designed in order to allow learners to respond as they wish (without 
forcing them to make full sentence responses). 
Interestingly, the Japanese group attempted more full sentence and phrase responses 
in their second one-to-one dialogue, 0-0 2, than in the first, 0-0 1, (Table 12). The 
one-to-one dialogues constitute a series of questions posed by one virtual agent to the 
user. If the user gives a one-word response, the agent will recast this response in a 
full sentence to the learner prior to moving on to the next question. The format of 
the one-to-one dialogues may, therefore, encourage the users to give fuller responses 
as they attempt further one-to-one dialogues. 
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As can be seen from Table 13 (Italian), each of the one-to-one dialogues produced 
more full sentence responses than the interactive scenario. The interactive scenario 
represents a simulation of a real life dialogue in which the use of full sentence 
responses is less likely. However, the opportunity to practise responses in full 
sentences is beneficial for learners and therefore the distinction between the one-to-
one scenarios, which may represent a more traditional tutor-student interaction, and 
the interactive scenario, which gives the learner the opportunity to practise a 
functional dialogue in a real life simulation, is a useful one for learners. 
4.4.6 Speech Recognition Performance 
The accuracy of the speech recognition component is analysed by comparing the 
transcriptions of user utterances with the output from the recogniser. The utterances 
are then grouped into in-grammar and out-of-grammar responses. In-grammar 
responses (IG) have been defined in the grammar recognition files (that is, the 
system developer has predicted and programmed the exact word-for-word response). 
Out-of-grammar responses (OOG) are utterance strings that have not been included 
in the recognition grammar files. 
4.4.6.1 In-Grammar / Out-of-Grammar Rates 
Tables 14 and 15 detail the level of in-grammar and out-of-grammar responses for 
the two groups of participants in the evaluation. 
Interaction Utterances IG OOG 
0-01 278 42.4% 57.6% 
0-02 84 58.3% 41.7% 
INT 163 73.0% 27.0% 
TOTAL 525 54.5% 45.5% 
Table 14: In-grammar and Out-of-grammar User Input - Japanese 
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Interaction Utterances IG OOG 
0-01 474 52.7% 47.3% 
0-02 299 51.5% 48.5% 
INT 586 64.0% 36.0% 
TOTAL 1359 57.3% 42.7% 
Table 15: In-grammar and Out-of-grammar User Input - Italian 
Overall there was a slight majority of in-grammar utterances across all participants, 
and a slightly higher percentage of utterances which were in-grammar for the Italian 
group than the Japanese group. Tables 14 and 15 also show that the participants 
produced more in-grammar responses in the interactive scenario than in the one-to-
one dialogues across both languages. This may be due in part to the more 
transactional nature of the interactive dialogue. However, it may also be due to the 
fact that participants try the interactive scenario after the one-to-one dialogues. It is 
possible that this 'practice' in the one-to-one dialogues helps the learner when they 
then enter the interactive scenario. 
Further analysis of the out-of-grammar responses found that many of these responses 
were learner hesitations, self-repairs and repetitions. Interaction in the interactive 
scenario produced less of these disfluencies than the one-to-one dialogues and 
therefore more of the user utterances were in-grammar. Additionally, as can be seen 
from the user response data above (Tables 12 and 13), the interactive scenario 
produced fewer 'verbal non-answer' responses than the one-to-one dialogues, which 
impacts on the IG and OOG results. 
4.4.6.2 In-Grammar Utterances 
The recognition output for the IG utterances was analysed both for word-for-word 
recognition and semantic value recognition. As the interaction in the dialogues 
follows a series of question and answer routines, a semantic value is logged for each 
of the user's utterances. For example, the question from the system "What is your 
favourite food?" might elicit the answer "favourite food sushi". In this response, the 
word-for-word recognition is the string 'favourite food sushi'; whereas, the semantic 
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value is 'sushi'. If the system recognises this utterance as 'favourite food is sushi', 
the word-for-word recognition is inaccurate, but the semantic value is correct. The 
recognition analysis also describes if the utterance is a misrecognition or if it is a 
rejection. A rejection occurs where the recognition confidence is too low for a 
recognition hypothesis to be accepted. Tables 16 and 17 detail the recognition 
accuracy for the in-grammar utterances across the two language groups. 





0-01 118 54.2% 64.4% 18.6% 16.9% 
0-02 49 77.6% 85.7% 8.2% 6.1% 
INT 119 88.2% 91.6% 4.2% 4.2% 
TOTAL 286 72.4% 79.4% 10.8% 9.8% 
Table 16: In-grammar Recognition Accuracy - Japanese 





0-01 250 52.8% 63.2% 12.0% 24.8% 
0-02 154 39.6% 50.6% 11.7% 37.7% 
INT 375 65.6% 74.7% 4.3% 21.1% 
TOTAL 779 56.4% 66.2% 8.2% 25.5% 
Table 17: In-grammar Recognition Accuracy- Italian 
Overall, 72.4% of all IG utterances for the Japanese group and 56.4% of all 
utterances for the Italian group had an accurate word-for-word recognition. The 
word-for-word accuracy was higher for the Japanese group than for the Italian group. 
This is possibly due to the Japanese group giving shorter utterances than the Italian 
group, who on the whole attempted full sentence utterances much more frequently 
than the Japanese group. Word for word accuracy was therefore further investigated 
in terms of the response type the participants made in order to find whether shorter 
responses were more likely than full sentence responses to result in accurate word for 
word recognition. For the Japanese group, it was found that 71.4% of one word 
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responses, 76.4% of phrase responses and 63.6% of full sentence responses resulted 
in accurate word for word recognition. For the Italian group, it was found that 65.6% 
of one word responses, 63.3% of phrase responses and 41.3% of full sentence 
responses resulted in accurate word for word recognition. These results suggest that 
the recognition accuracy is higher for shorter responses. 
This is also highlighted by results in the interactive scenario in both groups. The 
interactive scenario tended to produce shorter responses from the Italian group than 
the one-to-one scenarios and as can be seen from Table 10, the word-for-word 
accuracy for the interactive scenario was higher than for the one-to-one scenarios. 
Accurate recognition of the semantic value was slightly higher; overall 79.4% of IG 
utterances in the Japanese group and 66.2% of IG utterances in the Italian group had 
accurate recognition of the semantic value. Accurate recognition of the semantic 
value allows the dialogue to continue effectively between the system and the user; 
the system has 'heard' the user's response correctly. However, errors in the users' 
responses may not be identified accurately. 
The remainder of the utterances were either erroneously rejected, or misrecognised. 
Rejection occurs when the recognition confidence is too low. 9.8% of the Japanese 
IG utterances and 25.5% of the Italian IG utterances were rejected by the system. 
Investigation of the rejected utterances found that the Italian rejections had an 
average word length of 3.6 words per utterance (over 199 utterances), with 50.3% of 
the rejected utterances full sentence responses. In comparison, the Japanese 
rejections had an average word length of 1.5 words per utterance (over 28 utterances) 
with only 1 utterance (3.6%) a full sentence response. Again the response type (and 
consequently the length of the utterance) appears to be a reason for the difference in 
the recognition results between the two language groups. The effect of a system 
reject at any stage in the dialogue is a repetition or reformulation of the initial 
question giving the user another opportunity to respond to the question. 
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Overall, 10.8% of Japanese IG utterances and 8.2% of Italian IG utterances were 
misrecognised. This is potentially a problematic situation as the user answers the 
system question and the system misrecognises this answer for something else. Some 
recurring misrecognitions were found in the data. For example, in the Japanese 
system, 'kocha' (black tea) and 'ocha' (green tea) were often misrecognised for each 
other. This is due to the very similar sounds of these words. This problem with 
these similar sounding words affected the first one-to-one dialogue the most, where 
the topic of the dialogue was 'drinks'. It was felt that in this context it was 
inappropriate to remove one of these drinks, as culturally both would be expected 
within the context. However, this issue with similar sounding words should be 
considered in future lesson development, where it may be possible to minimise 
occurrences of this type. 
4.4.6.3 Out-of-Grammar Utterances 
Investigation was then carried out on the OOG utterances made by participants. 
Such utterances should be rejected by the system, as the system is not programmed to 
'listen' for them. However, as with the IG utterances, some errors were made by the 
system in the recognition of these utterances. The system may reject the utterance 
(correctly), misrecognise the semantic value of the utterance, or recognise the correct 
semantic value of the utterance. Although technically, any recognition of an out-of-
grammar utterance is a misrecognition, these utterances are sometimes mistakenly 
recognised in such a way as to facilitate the dialogue. For example, although the 
recognition grammars are designed to allow for sentence initial hesitation (for 
example, "em sushi ga suki desu."), they are not programmed to account for 
repetitions in the user's speech, mid-sentence disfluencies or self-repairs. However, 
a user utterance that contains a self-repair (for example, "sush- sushi ga suki desu"), 
which is out-of-grammar, may be misrecognised by the system as the similar 
sounding "sushi ga suki desu". In which case the semantic value (sushi) is correct. 
Tables 18 and 19 detail the category types for the out-of-grammar utterances across 











0-01 160 69.4% 16.3% 14.4% 
0-02 35 65.7% 11.4% 22.9% 
INT 44 52.3% 36.4% 11.4% 
TOTAL 239 65.7% 19.2% 15.1% 










0-01 224 63.8% 29.5% 6.7% 
0-02 145 63.4% 28.3% 8.3% 
tNT 211 64.5% 31.3% 4.3% 
TOTAL 580 64.0% 29.8% 6.2% 
Table 19: Out-of-grammar Recognition - Italian 
The majority of OOG utterances were correctly rejected by the system. Such 
utterances included utterances in English, non-lexical responses or hesitation noises, 
as well as responses which are inappropriate to the question asked. In addition, a 
total of 19.2% of OOG utterances in the Japanese group and 29.8% of OOG 
utterances in the Italian group were recognised with the correct semantic value. 
These utterances often included short disfluencies in the user's utterance which 
meant that the utterance was OOG; however, the system recognised the utterance 
with the intended semantic value. An example of this from the data is the response 
"mi pref- preferisco la pizza" which was recognised as "mipreferisco la pizza". 
Some OOG utterances were misrecognised with the wrong semantic value. These 
are the most problematic as they are likely to cause confusion on the user's part. A 
higher percentage of Japanese utterances were misrecognised than the Italian group 
(15.1% vs. 6.2% respectively). Investigation found that the majority of these 
misrecognitions were instances of the kocha - ocha difficulty described above. 
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4.5 Discussion 
The results indicate that this kind of conversational dialogue system is potentially 
very useful for language learners, despite misrecognitions by the speech recognition 
component. Analysis of the speech recognition component found an overall word-
for-word accuracy of 72.4% for the Japanese group and 56.4% for the Italian group. 
However, user attitude results indicate a high level of engagement and enjoyment 
with using the system. For example, the mean score for the attribute 'I enjoyed 
talking to the characters' was 5.75 on a 7-point scale for the Japanese group, and 
6.06 for the Italian group; the mean score for the attribute 'I would be happy to use 
the program again' was 6.00 for the Japanese group and 6.36 for the Italian group. 
This is in accordance with research into the use of automatic speech recognition in 
CALL applications (Holland et al., 1999), which found that despite the limitations of 
the speech recogniser and the misrecognitions it generated, end users enjoy the 
interactions with the system and would prefer a speech interactive component to be 
included in the CALL application. 
User response data found that the Japanese group tended to give shorter responses 
than the Italian group who attempted full sentences. This may, in part, explain the 
recognition accuracy being higher for this group. The Japanese group may have 
opted for shorter responses due to their more limited prior exposure to the target 
language than the Italian group. However, the Japanese group also scored lower on 
affective issues (embarrassment, and feeling under stress). The questionnaires 
highlight that the Italian group, possibly due to their greater exposure to the target 
language, felt more confident with interacting with the characters and using the 
program. This may have impacted on the way they responded to the characters, 
attempting fuller responses in their interaction with the characters. Indeed, it has 
been suggested (Horwitz et al., 1986) that there may be a correlation between the 
degree of anxiety felt by the language learner and the complexity of the target 
language output which the learner produces. They suggest that anxiety "can affect 
the communication strategies students employ in language class. That is, the more 
anxious student tends to avoid attempting difficult or personal messages in the target 
130 
language." (p.126). This correlation between response type and anxiety levels was 
found in the study reported here. The Japanese group, whose attitude results 
indicated a higher anxiety factor, tended to use shorter responses with the characters. 
Some anxiety issues may have been due to the researcher being present while the 
students were interacting with the program and these affective issues may have 
negatively impacted on the desire to try full sentence responses. In real usage of 
such a program, the learner would not be observed using the system, which may 
alleviate some of their feelings of anxiety. 
The speech recognition accuracy results showed that the word-for-word recognition 
was not robust enough to reliably detect learners' errors. The speech recogniser used 
in the system is a speaker independent recogniser that has been trained on native 
speaker models. In the future, as non-native speaker models become available, such 
recognisers should improve and become more reliable in language learning 
applications. Indeed, some research is emerging in the area of speech recognition 
systems using non-native speaker models (e.g. Morgan and LaRocca, 2004). 
However, from a user perspective, recognition errors can be masked by the design of 
the agent interaction. For example, if an utterance is erroneously rejected, the system 
repeats the initial question, giving the user another chance to respond; if the system 
does not achieve word-for-word recognition, the effect of the recognition is the same 
if the semantic value is correctly recognised. In fact, the user would be aware of 
recognition problems only if the system misrecognises the utterance. 
This study has shown that by creating a design which accounts for known difficulties 
with the speech recognition technology, engaging speech interactive CALL programs 
can be implemented with which users can practice their oral language skills within 
defined dialogue contexts. The accuracy of word-for-word recognition in the system 
makes it difficult for the system to reliably identify users' grammatical errors. 
However, as the feedback strategy used in the program takes the form of implicit 
recasts, and the system is also designed to recognise the semantic value of the user's 
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utterance, the effects of misrecognitions are minimized, such that the users are not 
always aware of them. Verbal summaries of the interaction are provided to users, 
and therefore the users are exposed to repeated samples of corrected input. 
Crucially, users in the study reported a high level of enjoyment in using the program 
and a strong desire to use it again. These results are very encouraging for the use of 
conversational dialogue systems in language learning applications. 
4.6 Implications for Future Work 
The first evaluation of the prototype lesson highlighted a number of areas from the 
initial development which required design changes a number of which were 
implemented for after the evaluation. Observations and results from the evaluations 
have indicated some implications for future development of content and design, 
implications for the creation of multiple languages and implications for the future 
evaluations of the program. 
4.6.1 Implications for Content Development 
The goals of the 'At the café' lesson were to order food and drinks in the café setting 
as well as expressing likes, dislikes and preferences, specifically for food and drink 
attributes. The 'At the café' scene allowed the contextualised use of the relevant 
language and constructions. The speech recognition grammars were programmed 
with the relevant potential utterances, both grammatical and ungrammatical as well 
as a list of relevant food and drink attributes which the learner may choose from. 
However, the users of the program will come to the program with their own previous 
knowledge, gained either within the classroom or otherwise. This is a consideration 
for the development of all lessons. For example, although the lesson may focus on 
one construction (e.g. "I'd like to order a glass of wine"), other constructions are also 
possible which have the same propositional meaning ("Can I have a glass of wine 
please?"). It is necessary that many possible constructions (and their ungrammatical 
equivalents) are programmed into the grammar files. However, in the café lesson, 
although this was taken into consideration, there was an additional difficulty in the 
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users' prior knowledge with regards to the food and drinks items. The food and 
drinks lists contained the most common food and drinks items which might be 
expected in a café in the target language countries; these items were also approved 
by the expert native speaker assessors in the design phase of the development. 
However, some users answered with items which were not on the lists. To some 
extent, this is an issue for all developments; however, it may be particularly 
problematic for a lesson on food and drinks as it is reasonable to expect users to 
come to the lesson topic with some prior knowledge. 
4.6.2 Implications for Use of Textual Information 
The scene provided textual information in the form of café menus and pop-up boards 
(see Figures 14 and 21 in the previous chapter). The initial design instigated the use 
of such textual help as part of the reformulation strategy. At the first level, no textual 
information was provided, however the initial question was repeated at a slower 
pace. At the next level, no textual information was provided, however some 
contextualised help was provided in the next prompt. At the third level, the oral 
input from the character was accompanied by textual help. This was in the form of a 
background pop up box (in the one-to-one scenario) or a menu raised (in the 
interactive scenario). However, during the initial evaluation, it was noted that 
learners were using vocabulary which had not been programmed in the grammar 
files. When the dialogue then proceeded through the error level strategies, it was 
then confusing to the learner why their response had not be accepted when their reply 
was semantically appropriate. This was in part due to the context of this lesson, at 
the café scene. When the character asks the user, for example, "What Japanese food 
do you like?", there is a limited selection of foods contained within the recognition 
grammars. However, it is perfectly reasonable that a learner, even a beginner 
learner, may know about other foods not included in the list. The original design 
contained well-known Japanese foods (for example, sushi, sashimi, ramen, sukiyaki 
etc) and these food items were listed on the pop-up boards and on the menus. The 
grammar list also contained other items not included on the pop-up board for such 
cases where the learner did in fact say something else. (This strategy was not used in 
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the menus in the interactive scenario as it is reasonable that one should order food in 
a café which is contained on the given menu, rather than ask for something which is 
not on a menu). However, some food and drink items were used which did not 
appear in the recognition grammars and therefore were potentially confusing for the 
user. Due to this issue, after the evaluation a design change was made to the use of 
textual help pop ups during the error recovery stages which allowed the boards to 
appear at level 2 of the error recovery, rather than at level 3. It was considered that 
introducing the textual help at level 1 was too early as the learner may only require to 
hear the question again. In addition, a change was made to the vocabulary pages 
which offered lists of all available food and drink in the grammar files in one section. 
It was also noted that there were further instances of participants using their prior 
knowledge of food items which had not been accounted for in the initial design. In 
the Japanese version, when asked about likes and dislikes of food, some students 
responded with food items which were not included in the speech recognition files. 
In this case, however, the food items were western foods which have English loan 
words in Japanese, for example, "hamu tosuto" for 'ham toast' or "cheezu pizza" for 
'cheese pizza'. Each of the students involved in this were from the same school and 
the same class. In dialogue with the teacher of the class, it was found that the teacher 
had recently given a lesson on foods and had taught them about western foods in 
Japan as he felt this would be easier on the students than learning about Japanese 
foods. Although these foods are widely available in Japan, it was felt in the 
subsequent design considerations for the CALL program that it was not necessary to 
include such foods on the lesson in the Japanese café and that the current error 
recovery strategy was sufficient in dealing with such cases. 
4.6.3 Implications for Development of Multiple Languages 
Design and creation of the scenes, characters and animations requires a substantial 
amount of time and effort. In the design of the café lesson for Italian and Japanese, 
the design and creation of the scenes and characters for the two languages was done 
separately. This offered the most freedom in the aesthetic design of the cafes with an 
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airy modern café for the Italian lesson and a traditional kotatsu table style for the 
Japanese café. However, this approach is time consuming when multiple languages 
are being created. The difference in scenes and characters had a knock on effect in 
the animation production where systematically different animations had to be created 
for each language, even though in most cases the same type of animation was used at 
relevant points in the dialogue (for example, lifting a glass). In general, the effort in 
producing specific animations for the scene was doubled even though the animations 
were essentially the same. Some animations were context specific, for example, the 
characters in the Japanese scene gave each other small bows, which adds to the sense 
of realism within the scene. It was decided, in future development, that as much as 
possible the same overall scene layout and same character frame sizes would be 
used, so that the effort in producing multiple language lessons would be minimized. 
Individual painting of the scenes and creation of the characters' facial features would 
still be necessary, but the duplication work should be avoided as much as possible. 
4.6.4 Implications for Future Evaluations 
The first evaluation offered insight into the way learners used the system, which 
aspects of the system were relied on, which aspects were not used. Additionally, the 
collection of performance data for the speech recognition analysis was invaluable in 
the assessment of the speech component of the system. 
However, in this first evaluation, the individual differences in using the system and 
the time taken to complete the scenarios were underestimated and therefore were not 
accounted for in the design of the evaluation methodology. The evaluation took 
place in each of the host schools, where the researchers were assigned one class 
period per student. However, in each of the 5 schools, the duration of a class period 
differed (from 40 minutes to 1 hour). Additionally, although the learners were all 
pre-standard grade students of the language, their levels and abilities differed, as did 
their approaches to using the application. Some learners often paused the dialogues 
to access supplementary information; other learners stayed silent, waiting for the 
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further oral help from the characters; still some other learners attempted responses 
with the characters, even if their responses were incorrect. 
Due to these differences, the students who took part in the evaluation did not all have 
the same exposure to the application, nor did they all complete the same number of 
dialogues with the characters. Therefore, this must be borne in mind when drawing 
any conclusions from the student response data (Likert questionnaires and post usage 
interview questionnaire). This lack of foresight into the issue of time was a problem 
in the first evaluation. More care is required in the experimental design for future 
evaluations in order that each user who took part in the evaluation experienced the 
same dialogues. However, some variation within the program would still be 
necessary as some students would require to use the supplementary materials and 
others would not. As the same schools were involved in the subsequent evaluation, 
the design of the evaluation was made based on a time constraint of the duration of 
the shortest class period, which was 40 minutes per student. 
4.7 Summary 
This chapter detailed the design and evaluation of the prototype of the CALL 
program with learners of Italian and Japanese. The results of the evaluation showed 
positive user attitudes towards using the program and interacting with the characters. 
Analysis of user responses showed the Japanese group tended towards shorter 
responses than the Italian group. Further, the Japanese group experienced higher 
recognition accuracy than the Italian group. 
It was found that there was a high usage of the subtitle functionality while in the 
scenarios. Participants found it useful to be able to read the subtitles of the agents' 
prompts while undertaking the interaction. In the experiment, the subtitles remained 
on the screen for the duration of the agent's prompt. In this way, the subtitle was 
designed to help the user to understand what the agent was saying. However, the 
subtitle may also be useful in helping the user to respond to the questions. Therefore, 
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further investigation of the subtitle functionality was required, especially with 
regards to subtitling duration. 
In addition, this first experiment gave overall results for the program. However, the 
attitude questionnaires were administered only at the end of the research session. It 
may be useful to investigate user attitudes towards each of the given scenarios. In 
the next evaluation, user attitudes are collected after each usage of the scenario. 
Overall, this first evaluation highlighted some implications for change to the design 
of the lessons, implications for implementation of the lessons to avoid duplication of 
work and implications for the design of the evaluations. The next chapter details the 
second evaluation which investigated the lesson 'At the station' and specifically the 
design of one feature of the lessons which was heavily relied upon by users, namely 




Help Strategies in Speech Interactive CALL - 
Attitudes towards Subtitle Type and their Effect on 
User Responses 
5.1 Introduction 
The design of a CALL program is an iterative process. Much can be gained from 
observation and evaluation of early prototypes. Observations of the 'At the café' 
lesson assessments found that many learners relied on the subtitling feature of the 
program when interacting with the characters. This second evaluation sought to 
investigate the use of the subtitle functionality in more detail. 
Anxiety is a well-documented issue for language learners. The cognitive load placed 
on the learner during the comprehension and production process can be 
overwhelming. This is especially true of speech production in the foreign language 
where the learner has limited time in which to construct their responses. Spoken 
language also restricts the opportunities to review the language production in a way 
that writing allows. Reading the foreign language allows the learner time to process 
the language and it remains accessible to the learner. Spoken language must be 
comprehended at the time of hearing and is no longer present to the learner when it 
has been spoken, except in the limited short term memory. Similarly, when the 
learner writes in the foreign language, they have time to construct their meaning and 
a chance to review their output. When the learner speaks in the foreign language, 
they have limited time and opportunities for review. Therefore listening and 
speaking in the foreign language put more cognitive load and pressure on the learner 
than reading and writing the foreign language. The learners have to be public in their 
language learning activity in such situations, which may cause anxiety. Similarly, 
anecdotal evidence shows that during communication breakdown during oral 
interactions, difficulties can be resolved when the language is 'written down'. 
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In SPELL, some textual information is available to the learner via the supplementary 
materials. These materials are accessed by pausing the interaction. The subtitles, 
however, are available during the interaction as a means (switched on if chosen by 
the learner) of helping the learner to comprehend the agents' speech. The subtitles 
were a heavily relied upon feature in the previous assessment. It was judged that the 
subtitles could also offer a means of helping the student in their responses to the 
system. Previous research has found lower ability learners rely on subtitling as part 
of the listening process whereas higher ability learners use subtitling as a 'back-up' 
to their listening (Pujolà, 2002). However, it has also been found that language 
learners who have control over subtitles exhibit better comprehension and better 
production of the language (Borras & Lafayette, 1994). 
The SPELL system allows the learner the freedom to answer with a variety of 
response types: one word, phrase, full sentence, grammatical or ungrammatical. It 
was noted in the previous assessment that 46.1% of utterances from the Italian group 
and only 7.8% of utterances from the Japanese group were full sentence responses. 
The next assessment sought to investigate whether the subtitles could be used as a 
means of assisting the learners in their spoken responses, in addition to assisting their 
understanding. 
In the previous lesson, the subtitles disappeared after the character had spoken. The 
subtitles in the default setting (as used in the 'At the café' lesson) were visible on the 
screen for as long as the agent's spoken prompt played; the subtitles disappeared 
when it was the learner's turn to speak. The second lesson was implemented with 
two versions of the subtitles: one with 'default' settings and the other with 
'remaining' settings. The remaining subtitles stayed visible during the learner's 
response to the character. The participants in the experiment experienced both 
subtitle types and completed an attitude questionnaire after experiencing each 
scenario within the lesson. 
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This chapter describes the design and implementation of the second lesson: 'At the 
station' in both Italian and Japanese and details the scenarios in the lesson. The 
experiment design is presented together with details of the participants who took part 
in the evaluation and the tools used in the data collection. The chapter then reports 
the results of the attitudes to the two versions, the response types made by the 
learners to the two versions and overall recognition performance of the 'At the 
station' lesson for the two languages. 
5.2 Lesson Design 
The aims of the 'At the station' lesson were to accomplish the transactional goal of 
buying train tickets in the railway station scene. Subsequently, the broader aims of 
the lesson were in the use of expressions of time. 
5.2.1 Observational Scenario 
The observational scenario presents the topic for the lesson, the aims of the lesson 
and relevant linguistic structures and vocabulary. The learner observes the 










Figure 28: Animated Agents in Observational Railway Station Scenario - Japanese 
The characters engage in a dialogue, which focuses the relevant topic of the lesson: 
talking about their trip. They then go to the ticket counter to buy train tickets. The 
observational scenario provides the various constructions which will be relevant to 
the learners interaction with the characters at other parts of the lesson. Below is an 
extract from the interaction between the characters in the observational scenario. 
The extract is given in both languages: Italian and Japanese. (Note: the full 
transcription of the observational scenario dialogue is provided in the appendices, 
together with the English equivalent.) 
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Japanese version: 
Ticket seller: Ohayo gozaimasu. Irasshaimase. 
Ito: Tokyo e no kippu 2 mai kudasai. 
Ticket seller: Katamichi desu ka, ofuku desu ka? 
Ito: Ofuku kudasai. 
Ticket seller: Kyo demasu ka? 
Ito: Hai so desu. 
Ticket seller: Wakarimashita. Nan-j i ni detai desu ka? 
Ito: Tsugi no densha wa nan-ji desu ka? 
Ticket seller: Tsugi no densha wa Shinkansen desu. 9:00 ni demasu. 
Ito: Nan-ji ni tsukimasu ka? 
Ticket seller: 11:20 ni Tokyo eki ni tsukimasu. 	Sono densha ni shitai 
desu ka? 
Ito: (to Megumi): Do omoimasu ka? 
Megumi: Sorede ii to omoimasu. 
Ito: Hai 9:00 no densha desu. 
Ticket seller: Hai, Tokyo e no ofuku kippu 2 mai desu ne. 
Italian version: 
Ticket seller: Buongiorno, posso aiutarLa? 
Franco: Vorrei due biglietti per Roma per favore. 
Ticket seller: Sola andata o andata e ritomo? 
Franco: Andata e ritorno per favore. 
Ticket seller: Parte oggi? 
Franco: Si, parto oggi. 
Ticket seller: D'accordo. A che ora desidera partire? 
Franco: A che ora parte il prossimo treno? 
Ticket seller: Ii prossimo treno e un intercity. Parte alle 09:00. 
Franco: A che ora an-iva? 
Ticket seller: Arriva alla stazione di Roma alle 13:30. Desidera prendere 
questo treno? 
Franco (to Luisa): Che cosa ne pensi? 
Luisa: Penso che questo vada bene. 
Franco: Si, il treno delle 09:00 allora. 
Ticket seller: D'accordo, allora due biglietti di andata e ritorno per Roma. 
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The learners have access to each of the supplementary materials as before: cultural 
information, vocabulary relevant to this lesson, grammar information and a 
transcription of the observational dialogue. The supplementary materials are given 
first in the L2, the language the learner is learning, and then with a link to a 
translation in the learner's first language. 
5.2.2 One-to-One Scenarios 
Three one-to-one scenarios were created for the 'At the station' lesson. The 
character asks the learner some questions relevant to the railway station scene, 
utilising the relevant constructions and vocabulary for the lesson. 
The one-to-one scenarios for the 'At the station' lesson were segregated accordingly: 
. About the observational scenario 
. About train times 
. About journey details 
Table 20 details the first level prompts which the character asks the learner in one of 
the one-to-one dialogues (About journey details). The first level prompts are given 
in both languages developed for the evaluation, Italian and Japanese. The 
appendices contain the top level prompts for all three one-to-one scenarios together 
with their English equivalents. This one-to-one dialogue is accompanied by a pop-up 
of a map of Italy or Japan, these will be detailed in the implementation section. 
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Italian Japanese 
Introductory Dai, parliamo. Sore ja hanashimasho. 
prompt 
Question 1 Dove desideri andare in Italia? Nihon ni wa doko e ikitai desu ka? 
Question 2 A 	che 	ora 	parte 	ii 	treno 	per <favoured destination> e no densha 
<favoured destination>. wa nan-ji ni demasu ka? 
Question 3 A che ora arriva ii treno? Sono densha wa nan-ji ni tsukimasu 
ka? 
Question 4 Da quale binario parte ii treno? Sono densha wa nanbansen kara 
demasu ka? 
Summary Insomma, 	desideri 	andare 	a Matomereba, anata wa <favoured 
<favoured destination>. 	II treno per destination> e ikitai desu. 	<dest> e 
<dest> parte alle <dep time>. Arriva no 	densha 	wa 	<dep 	time> 	ni 
aVe <arr time>. 	II treno parte dal demasu. 	Sono densha wa <arr 
binario <platform no>. time> ni tsukimasu. 	Sono densha 
wa 	<platform 	no> 	bansen 	kara 
demasu. 
Table 20: Top Level Prompts for One-to-One Scenario: About Journey Details 
Table 20 details the top level prompts for the one-to-one scenarios. However, as 
before, the system also instigates the recast and reformulation strategies described in 
the previous chapter. 
5.2.3 Interactive Scenario 
The interactive scenario presented to the learner is the station scene as depicted in the 
observational scenario. In the at the station scene, the goal is to purchase tickets to 
your preferred destination in the host country. In this scene, the learner orders tickets 
from the ticket agent, who is seated behind the ticket counter, with a keyboard and 
monitor in front of her, and train travel information screens above. The learner is 
accompanied by the friend who steps in when the learner appears to be experiencing 
some difficulties. The ticket agent asks the learner where they would like to go and 
subsequently takes them through a series of questions in order to sell the train ticket. 
The ticket agent first asks an open question: 
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Buongiorno, posso aiutarLa? 
Konnichiwa. Irrashaimase. 
The open question allows in the grammar files a number of responses. The learner 
can tell the agent where they would like to go, how many tickets they would like and 
whether they want a single or a return ticket. In this way, more advanced learners 
can try out more complex responses, containing a number of pieces of information. 
However, the system is also designed to accept one of those pieces of information if 
that is what the learner supplies. Two loops of the open question are given. If the 
learner is unable to respond at that point, the assumption is that the open question is 
too difficult. In this case, the dialogue moves into direct questioning: 
Desidera comprare un biglietto? 
Kippu o kaitai desu ka? 
This question requires a simple yes or no response and can then direct the learner 
into a series of system initiated questions about their train travel, such as destination, 
train times, ticket type etc. The potential destinations from which the learner can 
choose are constrained to a total of six. These are depicted on the timetable screens 
above the ticket counter, and correspond to those destinations which were available 
in the journey details one-to-one scenario. Each destination has two corresponding 
departure times, to suggest there are two trains to that destination leaving on that day. 
Once the learner selects one of the given destinations, the ticket agent then asks 
which train they would like to take. The corresponding departure times grammar 
files are then selected in the code. Therefore, when the learner then selects their 
preferred departure time, the grammar file relevant to the departure times for that 
destination only is loaded. In the cases where the learner has difficulty in selecting a 
departure time, a reformulation strategy is used where the ticket agent then offers the 
learner the choice of these two departure times. For example, if the learner selects 
146 
'Milano' (in the Italian version) or 'Osaka' (in the Japanese version) as their 
destination, but has not been able to select their preferred departure time, the ticket 
agent then asks: 
Ci sono due treni per Milano, uno alle <tredici> e uno alle <diciassette e 
trenta>. A che ora desidera partire? 
Osaka no ressha ga ni hon arimasu:<ichijijuppun> ka <san ji yonjuppun> 
Nan-ji ni detai desu ka? 
After successfully ordering the tickets, the ticket agent then calculates an appropriate 
cost, given the destination, number of tickets purchased, and whether the ticket is 
single or return. Interacting in the interactive scenario allows users to practise within 
the virtual setting the key transactional language necessary for purchasing train 
tickets in the target language. 
5.2.4 Grammar Design 
The recognition grammars were constrained for each individual stage in the 
dialogues and were designed to include possible grammatical and ungrammatical 
responses. The Italian grammars included errors of preposition omission, main verb 
omission and subject verb agreement. For example, "io desidero andare napoli" is 
included in the recognition files, but is flagged as containing a preposition omission 
error. The Japanese grammars included errors of verb inflection error, particle errors 
and preposition omission errors. For example, "watashi wa Kyoto e ikimasu" is 
included in the recognition files, but is flagged as containing a verb inflection error. 
Figure 29 is an extract from the Italian railway lesson grammars for the dialogue 








( ?io WouldLikeoK andare.a DestListOK ) 
( in italia ?io WouldLikeOK andare a DestListOK ) 





(in italia DestList) 
(DestList in italia) 
(andare [a In] DestList) 
(?(in italia) ?io wouldLikeError andare [a In] DestList) 
(?io WouldLikeError andare [a In] DestList in italia) 
(?(in italia) ?io wouldLike ?a DestList) 
(?io WouldLike ?a DestList in italia) 
] {<command recast> return($return)} 
Figure 29: 'At the Station' Recognition Grammar Extract - Italian 
The recast command is triggered if the utterance is within the 'error' category. This 
category contains those items that are ungrammatical as well as responses which are 
not full sentence utterances. 
5.3 Implementation of 'At the Station' 
In the previous lesson, 'At the café', scene descriptions of the lesson for the two 
languages were detailed separately. This offered the freedom of creating culturally 
relevant scenes for the two different cultures (an Italian style café and a Japanese 
style café). However, the downside to this was increased development time for scene 
creation but also animation creation. Although the screenplays for both languages 
followed the same flow, as the scenes held different layouts, the characters were in 
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different positions in the two language versions and therefore individual animations 
had to be created for both sets. 
From a software development point of view, production time and costs can be 
reduced by re-using as much development code as possible. This was a motivation 
in the design of the second lesson. The physical scene of the 'At the station' lesson 
was designed to be much more re-usable across languages. The scene type lends 
itself better to being reusable as there are certain elements universal to that scene. 
Culturally specific scenes tend to be those that are historical, rather than modern. 
Therefore, traditional eating establishments, traditional town scenes, landscapes and 
gardens are likely to differ in look across cultures. However, 'modern' scenes, such 
as main roads, railway stations or offices are much less likely to differ in appearance. 
In the implementation of the scene, first a 'map' of the scene was created which can 
be used across all language versions of the lesson. Contained within the railway 
station scene were the ticket office, some ambient props such as plant pots, local 
advertisements on the wall, windows to the railway platforms, arrival and departure 
timetables and a welcome sign. As none of these features were particularly 
culturally specific, the same map, scene and some of the same props could be re-used 
for both language versions. Some minor cosmetic differences were made for the two 
language versions: country specific advertisements, the welcome signs, platform 
pictures and timetables. The railway scenes for the Italian version and Japanese 
version are shown in figures 30 and 31. 
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Figure 31: Railway Station Scene - Japanese 
In order to re-use the animations, the characters in the scene were required to have 
the same bodily dimensions. Thus, a female ticket agent was created for the Italian 
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version and animations created accordingly for the scenario. This agent's facial 
features were changed to create a more Japanese-looking agent. 
The dialogue script was translated into the two languages, such that the flow of the 
dialogue was identical across the two languages. The dialogue code for each agent in 
the scenes therefore could be re-used. The code for the Italian lesson was written 
and then copied and amended for the Japanese version. Some amendments were 
necessary given the differences in the two languages. In the feedback and summary 
sections of the dialogue, the code concatenates prompts in order to account for the 
user's responses. For example, in the one-to-one dialogue about journey details, the 
character asks the user 'Where in Italy / Japan would you like to go?' The learner 
might respond with an answer that requires a recast (e.g. the learner gives a one word 
response 'Milan / Osaka'), in which case the character takes what the learner has said 
and recasts it in a full sentence (e.g. 'I see. You'd like to go to Milan I Osaka'.) For 
flexibility in the system, some prompts are concatenated together as the character 
response, rather than having to record every possible combination of responses. 
Therefore, in the Italian version, the character response in this example is 
concatenated from: 
"Capisco" + "Desideri andari a" + <destination return from user input> 
The resulting dialogue code would be: 
i f($cmd==" recast") 
{ 
aAnimations( "single—nod, blink—once, open—hand—right " ); 
ssay("i_see", "si_recast_dest", $dest); 
pause( 1000 ); 
} 
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In the Japanese version, the character response in this example is concatenated from: 
"Ah so desu 1w" + "anata Wa" ± <destination return from user input> + "e ikitai 
I aesu 
As Japanese has a different syntactic structure to Italian (Japanese is a verb final 
language), the concatenation of the prompts would follow a different order, thus the 
resulting dialogue code would be: 
I f($cmd==" recast") 
{ 
aAnimations( "single—nod, blink—once, open—hand—right" ); 
sSay('i_see", "sl_recast_dest_a", $dest, "sl_recast_dest_b"); 
pause( 1000 ); 
} 
Therefore, the dialogue code had to be amended to account for the difference in the 
syntactic structures between the two languages. 
Additionally, changes were required to the pop-up boards and timetables to include 
country specific information. For example, figures 32 and 33 show the pop-up map 
board for the above question for both language versions. 
Figure 32: Pop-up Map Board - Japanese 
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Figure 33: Pop-up Map Board - Italian 
Thus, changes overall to the lesson creation across both languages was kept to a 
minimum. This allowed quicker development time for the two language versions. 
This method also makes comparison between results for the two language versions 
more reliable. The following section details the assessment procedure. 
5.4 Assessment Method 
The full working version of 'At the station' lesson was created for Italian and 
Japanese. In addition, two versions of the one-to-one dialogues were created which 
held different subtitle duration types. When the subtitle functionality was switched 
on, the durations of the subtitles were different for the two versions. In one version, 
the subtitles were visible for the duration of the animated agent's prompt; that is, 
after the agent's turn, so that when it became the user's turn, the subtitle for the 
agent's prompt was not visible. As this was the default setting of the subtitle type, 
this is referred to as subtitle default. In the second version, the subtitle for the 
agent's prompt came on as the agent's prompt was played, and remained on while 
the turn had passed to the user. This is referred to as subtitle —remain. The subtitle 
settings were stored in the dialogue code. 
As with the previous experiment, all participants in the study were asked to try the 
same scenarios in the same order. However, in this study, investigation was also 
made of a particular design aspect: the subtitle type. All participants were asked to 
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try the two versions of the one-to-one scenarios. Therefore, a within-subjects 
comparison could be made of the subtitle type. In order to avoid any order effect in 
the data, the order of presentation of the two versions was systematically divided 
amongst the participants so that half of the cohort group experienced the 
subtitle—default version first, followed by the subtitle —remain version; the other half 
of the participant cohort experienced the subtitle versions in the reverse order. 
5.4.1 Research Questions 
Investigation was sought on various aspects of the 'at the railway station' lesson: 
User attitudes to using the program and interacting with the characters. 
User attitudes to the subtitle versions. 
User response types and recognition accuracy of the speech recognition 
component. 
5.4.2 Experiment Procedure 
To begin with, the participant was given a tutorial of the program, in order to 
acquaint the participant with the various navigational tools and supplementary 
materials in the program. Following this, the participant was then asked to try 
various scenarios in the program. Each participant in the experiment sessions first 
watched the observational scenario and completed a short attitude questionnaire. 
Participants then each tried both versions of the one-to-one dialogue 'About train 
times' and both versions of 'About journey details'. The one-to-one dialogues in 
each language had two versions: one with subtitles disappearing and the other with 
subtitles remaining. After each usage, they completed an attitude questionnaire. 
Following this, if time allowed, participants experienced the interactive scenario and 
completed an attitude questionnaire. To complete the session, the participants 
engaged with the researcher in a verbal interview questionnaire where they had the 
opportunity to express any further thoughts or opinions they had on the program. 
The experimental procedure, including the data elicitation tools used in the 
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evaluation, is provided in the appendices. A short summary of the procedure is as 
follows. 
Observational Scenario 
The user is given a short tutorial on the various controls in the program. 
Then the user is asked to watch the 'observational' scenario. After 
watching the observational scenario, the participant completes the OBS 
Q. 
One-to-One Scenario 1 
The user is reminded of the various controls in the program. Then the user 
is asked to try the 'one-to-one' scenario by speaking with the virtual 
character. This has subtitle version Vi. After trying the one-to-one 
scenario, the participant completes an 0-01 Vi Q. 
One-to-One Scenario 2 
The user is reminded of the various controls in the program. Then the user 
is asked to try the 'one-to-one' scenario by speaking with the virtual 
character. This also has subtitle version Vi. After trying the one-to-one 
scenario, the participant completes an 0-02 Vi Q. 
One-to-One Scenario 1 
The user is asked to try the first 'one-to-one' scenario again, with subtitle 
version V2. After trying the one-to-one scenario, the participant 
completes an 0-01 V2 Q. 
One-to-One Scenario 1 
The user is asked to try the second 'one-to-one' scenario again, with 
subtitle version V2. After trying the one-to-one scenario, the participant 
completes an 0-02 V2 Q. 
Interactive Scenario 
The user is reminded of the various controls in the program. Then the user 
is asked to try the 'interactive' scenario by speaking with the virtual 
character. After trying the interactive scenario, the participant completes 
the 1NTQ. 
Post usage interviews 
After completion of using the various components, the participant is asked 






A total of 41 students experienced the lesson 'At the train station'; 24 learners of 
Italian and 17 learners of Japanese. The experiment sessions were conducted in 
private study rooms in the five schools which participated in the study. It was not 
possible to balance the participant numbers across the two languages given the very 
small number of students in the schools who study Japanese. 
Both male and female participants were involved in the assessment, although an 
equal balance of gender was not achieved. Table 21 details the division of gender 
amongst the participants in the assessment. 
Male Female Total 
Italian 5 19 24 
Japanese 11 6 17 
Total 16 25 41 
Table 21: Experimental Participants 
The students differed in their prior exposure to the language. In general, the 
Japanese group were studying Japanese as an extra-curricular activity and were not 
intending to take an exam in Japanese, whereas the Italian group were studying 
Italian as a school subject and were aiming to take an exam in Italian. The majority 
of participants (31) in the assessment had been studying the language for less than 
one year; 5 participants had been studying for 1 year; 3 for 2 years and 2 participants 
had been studying for more than 2 years. 
Assessments took part at the participating schools. The participants took part on an 
individual basis for the duration of a class period (this time varied for each school, 
from 40 minutes to 1 hour). 
5.4.4 Questionnaire Design 
After each participant had engaged with a scenario in the lesson, they were asked to 
complete a Likert questionnaire to gather quantitative data on their attitudes to the 
156 
scenario and interaction with the characters. The questionnaire covered areas such as 
comprehension, enjoyment of use, emotions while interacting and reactions to 
subtitles. Not all these areas were relevant to each of the scenario types, therefore 
three questionnaires were used (see Appendix 2.2). The questionnaire consists of a 
series of short, simple statements, each with a set of tick-boxes on a seven-point 
scale labelled from "strongly agree" through "neutral" to "strongly disagree". The 
polarity of the statements is balanced to avoid the response acquiescence effect, 
where respondents may have a natural tendency to agree with proposals. 
Both within-subjects and between-subjects designs are described in this thesis. A 
within subjects design evaluates two or more versions of an application, where all 
participants in the study experience both (or all) versions. A between-subjects design 
has the participants divided into separate groups, with each group experiencing one, 
different, design. The results from these groups are then compared to investigate any 
differences between the two groups. 
Although a within-subjects design results in more data, since each participant 
experiences each version of the design, any order effects must be controlled for in the 
experiment design. Therefore, given two versions of an application, calling them 
version A and version B, half of the participants in a within subjects design should be 
given version A followed by version B; the other half should experience version B 
first, then followed by version A. Accounting for order in this way should minimise 
any learning effects of using the application in the data. 
The usability attributes covered affective, engagement and interaction issues as well 
as including statements relevant to one design feature of the application, namely the 
subtitles. 
157 
degree of control felt by the user 	 1 
degree of embarrassment 	 . affective 
extent to which participant felt relaxed 	J issues 
stressfulness of experience 
extent of enjoyment in using program 	1 
preference for speaking target language in class . engagement 
readiness to use program again 	 j issues 
usefulness for learning language 
extent of understanding characters 
extent of being understood 
extent of knowing how to respond 
dialogue was too easy 
language level was too difficult 
characters were difficult to understand 
subtitles were distracting 
subtitles interfered with learning 
subtitles helped in understanding 







This set of 18 statements was used in the questionnaire for the one-to-one scenarios. 
The attitude questionnaire is included in Appendix 2.2. Separate questionnaires were 
used following the interactive and observational scenarios. The interactive 
questionnaire omitted statements specific to the subtitles (a 14-statement 
questionnaire was used for the interactive). The observational questionnaire omitted 
statements specific to subtitles and some interaction issues (an 8-statement 
questionnaire was used for the observational). 
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In addition, a de-briefing questionnaire was designed to gather further participant 
comments on the overall program. Such comments can provide explanations for 
results found in the numerical findings. In addition to gathering data on the program, 
the de-briefing interview focussed on the two subtitle versions in order to gather 
further participant comments on this particular design feature. 
5.5 Results 
The experimental procedure for this second evaluation was reduced in order to give 
extra time to participants. It was hoped that all participants in the second evaluation 
would be able to complete the full procedure. Again, due to the nature of the design, 
in which participants could control the scenarios, for example pausing to look up 
vocabulary or grammar information, the length of time spent on each scenario varied 
amongst participants. In consequence, completion rates of the above tasks in the 
procedure differed amongst learners. 
All participants completed at least the observational scenario and the first usage of 
the one-to-one scenario (train times). 25 participants out of 41 completed all 
scenarios detailed in the procedure, and a total of 37 participants were able to 
complete both one-to-one scenarios twice. The remaining four students were unable 
to complete both one-to-one scenarios twice. It is noted that these four students 
belong to the Japanese group and in the case of three of them, had only received a 
few lunch-time classes of Japanese at the time of the experiment. The level of the 
lesson was therefore markedly difficult for them and so they had to rely heavily on 
the supplementary materials in order to understand the dialogues; therefore it took 
them longer to complete the scenarios. As some participants did not complete all 
aspects of the evaluation, the results section will have varying participant numbers. 
Therefore, for each results sub-section following, the participant numbers involved 
will be given. 
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5.5.1 User Attitude Results 
5.5.1.1 Attitude towards the Observational Scenario 
A total of 41 participants watched the observational scenario; attitude data were 
collected immediately following their experience. An overall mean score of the 
observational scenario was 5.6 (on a 7-point scale). The attitude data were also 
compared across the two languages assessed. Overall, the Italian group gave a mean 
score for the observational scenario of 5.93; the Japanese group gave an overall mean 
score of 5.13. 
A univariate ANOVA was computed on the overall mean scores for the 
Observational Attitude questionnaire with language of study as the between-group 
variable. The difference of the mean attitude scores between the two languages is 
highly significant for the observational scenario at [F=14.312, dfrl, p=.001]. 
Further, some individual statements on the questionnaire produced some significant 
differences between the two languages. Table 22 details the overall mean scores for 




(Mean = 5.13) 
Italian N=24 
(Mean = 5.93) 
I enjoyed listening to the characters. 	 5.65 5.88 
I felt relaxed when listening to the characters. 5.12 5.83 
I felt stressed when listening to the characters. 5.53 6.22 
I felt anxious when listening to the characters. 4.65 5.91 
I felt the characters were difficult to understand. 4.82 6.08 
I felt I always understood what the characters said. 5.18 5.83 
I felt that the level of the language was too difficult for 
me to understand. 
4.23 5.50 
I felt this was useful for my learning of Japanese / 
Italian.  
5.82 6.23 
Table 22: Overall mean scores Observational Scenario (N=41) 
These scores are represented graphically in Chart 3 
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Chart 3: Mean scores for Individual Attributes: Observational Scenario 
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A univariate ANOVA was computed on participant responses to the Observational 
Attitude questionnaire with language of study as the between-group variable. Table 
23 details the results from this analysis. 
Significant differences were found between the language groups with respect to 
understanding what the characters said (p=.032), how stressed they felt when 
listening to the characters in the observational scenario (p=.021), finding the 
characters difficult to understand (p=.004), how relaxed they felt when listening to 
the characters (p=.034), feelings of anxiousness when listening to the characters 
(p=.004) and the level of language being too difficult to understand (p=.010). In 
each case described, the Italian group scored the observational scenario higher than 
the Japanese group; this is possibly a consequence of the Japanese group on the 
whole having a lower ability than the Italian group and therefore being less confident 






Square F Sig. 
Enjoyed .517 1 .517 .552 .462 
Relaxed 5.097 1 5.097 4.837 .034 
Stressed 4.627 1 4.627 5.832 .021 
Anxious 15.274 1 15.274 9.466 .004 
Characters difficult 15.794 1 15.794 9.579 .004 
Understood characters 4.294 1 4.294 4.954 .032 
Level difficult 14.471 1 14.471 7.279 .010 
Useful 1.563 1 1.563 2.196 .147 
Table 23. ANOVA on Individual Attributes in the Observational Questionnaire 
5.5.1.2 Attitude towards the One-to-One Scenarios 
Participants in the assessment were asked to try each of the one-to-one scenarios 
twice each in order to collect extra data for the recognition analysis, to investigate 
attitudes to the two subtitle types and also to investigate whether participants' 
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attitudes to the scenarios changed after repeated use. Due to time restrictions, 
however, not all participants were able to complete both one-to-one scenarios twice. 
The following section details the data from the questionnaires which captured 
participants' attitudes immediately following their experience with the scenario. 
5.5.1.2.1 First v Second Usage 0-0 1 
A total of 39 participants experienced both versions of the first one-to-one scenario; 
attitude data were collected immediately following their experience. The overall 
mean score of the first usage of 0-0 1 was 5.14; the mean score of the second usage 
was 5.23. Although the second usage was higher, this difference was not significant. 
Chart 4 shows a representation of the mean scores for each individual usability 
statement. 
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Chart 4: Mean Scores for 0-01 (train times) Scenario First v Second Usage 
A repeated measures ANOVA was computed on participant responses to each of the 
individual statements in the 0-01 attitude questionnaires with language of study as 
the between-group variable. It was found that there were significant main effects 
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between the first and second usage in terms of the extent of feeling embarrassed 
when interacting with the character [F=10.1 14, dfr 1, 
p=.003], 
 understanding what 
the character said [F=7.853, df=1, p=.008], and with respect to knowing how to 
respond to the character [F10.863, dfrl, p=.002]. In each case, the second usage 
of the scenario scored higher. In other words, participants felt less embarrassed the 
second time they experienced the scenario, they felt they understood what the 
character said better and felt they knew better how to respond the second time they 
experienced the scenario. Further, a significant interaction was found between the 
attribute '1 felt I understood what the character said' and the language of study 
[F=10.372, dfi=1, p=.003]. Mean scores for this attribute for the Italian group were 
6.17 for the first usage and 6.08 for the second usage; whereas the mean scores for 
this attribute for the Japanese group were 4.24 for the first usage and 5.40 for the 
second usage. 
The overall mean scores for both experiences of the one-to-one scenario, divided by 
language of study, are provided in Table 24. 
Japanese Italian 
0-0 1 First Usage 4.78 5.36 
0-0 1 Second Usage 4.97 5.38 
Table 24: Overall Means for 0-01 by language 
Investigation of the overall means for the one-to-one scenario found that the Italian 
group rated their experiences higher than the Japanese group for both scenarios and 
in the case of the first usage this difference was significant (p=.Ol7). 
5.5.1.2.2 First v Second Usage 0-02 
A total of 37 participants experienced both versions of this second one-to-one 
scenario; attitude data was collected immediately following their experience. The 
overall mean score of the first usage of 0-02 was 5.15; the mean score of the second 
usage was 5.24. Although the second usage was higher, this difference was not 
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significant. Chart 5 shows a representation of the mean scores for each individual 
usability statement. 






Chart 5: Mean Scores for 0-0 2 (Journey Details) Scenario First v Second Usage 
A repeated measures ANOVA was computed on participant responses to each of the 
individual statements in the 0-02 attitude questionnaires with language of study as 
the between-group variable. It was found that there were significant main effects 
between the first and second usage in terms of understanding what the character said 
[F=4.429, df=1, p=.043] and knowing how to respond to the character [F12.339, 
df=1, p=.001]. In both cases, the second usage of the scenario scored higher. There 
was also a significant main effect found for feeling that the dialogue was too easy 
[F-9.783, dfi=1,p=.004]. In this case, the first usage scored higher indicating that in 
the second usage of the scenario, the dialogue becomes easier. In the analysis of the 
two usages of the second one-to-one scenario, no significant interactions with 
language were found. 
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The overall means scores for both experiences of the one-to-one scenario, divided by 
language of study, are provided in Table 25. 
Japanese Italian 
0-0 2 First Usage 4.88 5.31 
0-0 2 Second Usage 4.90 5.43 
Table 25: Overall Means for 0-02 by Language 
Again, investigation of the overall means for the one-to-one scenario found that the 
Italian group rated their experiences higher than the Japanese group for both 
scenarios although the differences were not significant. 
5.5.1.2.3 Attitude to 0-01: Subtitle Type and Language 
Investigation into differences between the two subtitle versions was made. Chart 6 
shows a representation of the mean scores for each individual usability statement for 
the first one-to-one scenario by subtitle type. 
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Chart 6: 0-01 by Subtitle Type 
Looking at the attributes which specifically related to the subtitles, the overall means 
for each subtitle related questionnaire attribute are given in Table 26. 
Questionnaire Statement Default Remaining 
I felt the subtitles were distracting. 6.38 6.30 
I felt that the subtitles interfered with my learning of 
Italian I Japanese. 
6.15 6.13 
I felt that the subtitles helped me understand the 
character. 6.28 
6.28 
I thought the subtitles helped me respond to the 
character. 
6.05 6.08 
Table 26: Subtitle Related Questionnaire Statements 0-01 
A repeated measures ANOVA was computed on participant responses to each of the 
individual statements in the 0-01 attitude questionnaires for the two subtitle type 
versions, with language of study as the between-group variable. 
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Overall, no significant differences were found between the two subtitle versions for 
the first one-to-one scenario for the statements relating specifically to the subtitle 
type. However, it was found that there were significant main effects between the 
default and remaining subtitle versions in terms of a preference for speaking the 
target language in class [F=4.199, df=1, p=.048] and being happy to talk to the 
characters again [F=8.956, dJ=rl,  p=.005]. In both cases, the remaining subtitle 
version scored higher. In the analysis of the two subtitle versions for the first one-to-
one scenario, no significant interactions with language were found. 
Further, investigation was made on any between-subjects effects of language of 
study across all individual attributes in the questionnaire. Significant main effects of 
language were found on a number of attributes in the questionnaire, which indicates 
that irrespective of the version of the scenario tried (first or second usage) there was 
a difference between the two between-subjects groups. Those attributes which 






Square F Sig. 
Prefer speaking <IT/JP> in class 23.888 1 23.888 5.649 .023 
Understood what the characters said 32.412 1 32.412 16.195 ..000 
Always knew how to respond 12.693 1 12.693 4.566 .039 
Dialogue was too easy 7.405 1 7.405 4.796 .035 
Level of language too difficult to understand 62.334 1 62.334 27.839 .000 
Character difficult to understand 19.239 1 19.239 7.985 .008 
Table 27: Between Subject Effects of Language 0-01 
Between-subjects effects were found for a preference for speaking in class (p=.023), 
understanding what the character said (p=.000), knowing how to respond to the 
characters (p=.039), feeling that the level of the language was too difficult to 
understand p=.00O)  and feeling that the character was difficult to understand 
(p=.008). In looking at the estimated marginal means, it was found that in each case, 
the Italian group scored these attributes higher than the Japanese group. 
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Additionally, the between-subjects effects showed one more significant main effect 
for language on feeling that the dialogue was too easy (p=.035). In this case, the 
estimated marginal mean for the Japanese group was higher than for the Italian 
group, indicating that regardless of the version used, the Italian group were 
significantly different from the Japanese group in finding the dialogue 'too easy'. 
5.5.1.2.4 Attitude to 0-02: Subtitle Type and Language 
Investigation into differences between the two subtitle versions for the second one-
to-one was made. Chart 7 details the overall means for each attribute in the 
questionnaire between the two subtitle type groups for the second one-to-one 
scenario. 
—+— Default subtitiles = 5.19 —e- Remaining Subtitles= 5.19 




Chart 7: 0-0 2 by Subtitle Type 
Looking at the attributes which specifically related to the subtitles, the overall means 
for each questionnaire attribute are given in Table 28. 
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Questionnaire Statement Default Remaining 
I felt the subtitles were distracting. 5.84 6.10 
I felt that the subtitles interfered with my learning of 
Italian / Japanese.  
6.11 5.95 
I felt that the subtitles helped me understand the 
character. 
6.11 6.21 
I thought the subtitles helped me respond to the 
character. 
6.16 6.05 
Table 28: Subtitle Related Questionnaire Statements 0-02 
Overall, with regards to those individual attributes in the questionnaire that focussed 
specifically on the subtitles, the results did not suggest that participants had a 
preference for one subtitle type over the other. As in the previous experiment, it was 
observed that participants had a heavy reliance on the subtitle functionality. 
However, comparing two subtitle versions (default and remaining), it was found that 
both versions scored similarly in those statements relating specifically to the subtitle 
type. 
A repeated measures ANOVA was computed on participant responses to each of the 
individual statements in the 0-02 attitude questionnaires for the two subtitle type 
versions, with language of study as the between-group variable. Overall, no 
significant differences were found between the two subtitle versions for the second 
one-to-one scenario for any of the attributes on the questionnaire. In addition, no 
significant interactions with language of study were found. 
Between-subjects effects were investigated for language of study across all attributes 
in the questionnaire. Significant main effects of language were found on a number of 
attributes in the questionnaire. Those attributes which showed a significant effect are 







Square F Sig. 
Felt embarrassed talking to the character 20.264 1 20.264 4.315 .045 
Prefer speaking <IT/JP> in class 28.417 1 1 	28.417 5.492 .025 
Happy to talk to the character again 14.072 1 14.072 5.256 .028 
Level of language too difficult to understand 13.534 1 13.534 4.645 .038 
Character difficult to understand 9.046 1 9.046 5.153 .029 
Table 29: Between Subject Effects of Language 0-02 
Between-subjects effects were found for feelings of embarrassment when talking to 
the character (p=.045), a preference for speaking the target language in class 
(p=.025), being happy to talk to the character again (p=.028), feeling that the level of 
the language was too difficult to understand (p=.038) and feeling that the character 
was difficult  to understand (p=.029). In looking at the estimated marginal means, it 
was found that in each case, the Italian group scored these attributes higher than the 
Japanese group. 
5.5.1.3 Attitude towards the Interactive Scenario 
A total of 25 participants completed the interactive scenario; attitude data were 
collected immediately following their experience. An overall mean score for the 
interactive scenario was 4.96 (on a 7-point scale). The attitude data were also 
compared across the two languages assessed. Overall, the Italian group gave a mean 
score for the interactive scenario of 5.40; the Japanese group gave an overall mean 
score of 4.31. The difference in the mean attitude scores between the two languages 
is highly significant (F=10.093, dfi=l, p=.004). Further, some individual usability 
attributes produced some significant differences between the two languages. Table 




(Mean = 4.31) 
Italian N15 
(Mean = 5.40) 
I felt in control when interacting with the characters. 4.10 5.45 
I felt embarrassed when interacting with the 
characters. 
4.10 5.73 
I felt relaxed when interacting with the characters. 4.30 5.55 
I felt stressed when interacting with the characters. 3.90 5.73 
I enjoyed interacting with the characters. 4.90 5.82 
I prefer speaking Italian / Japanese in class, rather 
than interacting with the characters. 
3.30 4.73 
I would be happy to interact with the characters again. 5.00 6.18 
I felt that this interaction was useful for my learning of 
Italian I Japanese.  
5.50 6.36 
I felt I always understood what the characters said. 4.00 5.18 
I felt that the characters did not understand what I said. 3.70 4.27 
I felt I always knew how to respond to the characters. 3.70 4.45 
I felt that this dialogue was too easy for me. 5.40 5.30 
I felt that the level of the language was too difficult for 
me to understand. 
4.30 5.18 
I felt the characters were difficult to understand. 4.20 5.73 
Table 30: Overall Mean Scores Interactive Scenario 
These scores are represented graphically on Chart 8. 
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Chart 8: Mean Scores for Individual Attributes: Interactive Scenario 
A univariate ANOVA was computed on participant responses to the Interactive 
Attitude questionnaire with language of study as the between-group variable. Table 
31 details the results from this analysis. 
A significant difference was found between the language groups with respect to each 
of the affective issues in interacting in the scenario. Significant differences were 
found between the two groups with respect to how stressed they felt when interacting 
with the characters (p=.003),  how relaxed they felt (p=.032), the extent to which they 
felt in control (p=.OSO) and how embarrassed they were when interacting with the 
characters (p=.003). Furthermore, significant differences were found with respect to 
the characters being difficult to understand (p.Ol5), the extent to which interacting 
with the characters was felt to be useful for learning the target language (p.OlO) 
and the preference for interacting in the target language in class (p.022). Again, in 
each case described, the Italian group scored the interactive scenario higher than the 
Japanese group. Although the overall number of participants who experienced the 
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interactive scenario was small (only 10 participants from the Japanese group), the 






Square F Sig. 
In control 8.167 1 8.167 4.285 .050 
Embarrassed 18.727 1 18.727 10.600 .003 
Relaxed 8.167 1 8.167 5.242 .032 
Stressed 18.727 1 18.727 10.705 .003 
Enjoyed 4.860 1 4.860 2.363 .138 
Prefer class 14.727 1 14.727 6.067 .022 
Happy to use again 9.627 1 9.627 5.687 .026 
Useful for learning 4.860 1 4.860 7.928 .010 
Understood characters 5.227 1 5.227 1.910 .180 
User understood 2.940 1 2.940 1.062 .314 
Knew how to respond 1.927 1 1.927 .661 .425 
Dialogue too easy .076 1 .076 .072 .791 
Language level difficult 7.260 1 7.260 4.206 .052 
Characters difficult to understand 12.907 1 12.907 6.914 .015 
Table 31: ANOVA on Individual Attributes in the Interactive Questionnaire 
5.5.2 Interview Data 
Following the experience with the SPELL program, each participant engaged in a 
verbal interview with the researcher, in order to collect data on their opinions of the 
program. Due to time restrictions and the varying time taken in the scenarios 
between learners, four participants were unable to complete the full interview. The 
following section, however, details an overall summary of the comments given by 
participants in this interview. 
Overall, the interview data provided some very positive and encouraging data. 
Participants rated the program highly in terms of enjoyment and as a learning tool. 
Of the 37 participants who completed the interview, a total of 89% felt that the 
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program helped them when they didn't understand something. Reasons given for 
this generally made reference to the supplementary materials in the program (such as 
vocabulary and grammar information), as well as pop-up information boards within 
the scene and virtual agent reformulations of the question, providing a hint to the 
learner. Of the students who felt the program did not help them, one stated that they 
felt it was not useful when the virtual agent repeated the question; another 
experienced a system misrecognition (when the system incorrectly recognises the 
user's utterance as something which the user did not say) and became confused, so 
they felt that the system did not help them. 
A total of 97% of participants felt that the program was a useful learning tool. Some 
participants commented that the program showed them how they could answer the 
questions; others commented that the program gave them the opportunity to practise 
in the given situation. One participant commented that the program "helps you to 
learn Italian and Ifeel I want to learn it more here rather than just sitting in class". 
Another participant commented that "it helps you if you make a mistake - it goes 
over it and tells you the right way to say it." This refers to the recast component in 
the scenarios which offers implicit feedback to the learner when they have made a 
grammatical error. This participant's comment is interesting as it highlights that the 
participant is aware of the implicit feedback and in this case has noticed the 
'corrected' form of the utterance. 
A total of 92% of participants stated that they enjoyed using the program. This is an 
encouraging result as enjoyment in using an application can have an effect on the 
learner's motivation to use an application, and motivation is a key factor in 
successful language learning. When asked to elaborate on the reasons for their 
answer, some participants stated that they enjoyed the immersive aspect of the 
program; some stated that they enjoyed it because it was different, and others stated 
that they enjoyed speaking with the agents. One participant commented, "in class, 
there are other people. This is paying attention to you the whole time- helps you out" 
which highlights the individual attention that the program can offer learners. 
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Another participant commented "you don't get embarrassed if you get something 
wrong ". This comment highlights an issue often experienced by language learners, 
that of anxiety often associated with speaking the target language in front of others. 
However, two students commented that they did not enjoy using the program. One 
stated that they do not like speaking to computers. Another stated that they did not 
enjoy it because they did not understand very much (Japanese student). 
Participants were also asked for their comments on what they liked about the 
program overall. Many participants commented that they liked that they could speak 
with the agents and interact in situations that they would find in real life. One 
participant commented that they felt it was easier than in class as "you hear it over 
and over again and if you don't understand, it goes into more detail ". This 
highlights the reformulation component of the program, which aims to offer 
additional help to the learner when the system detects that the learner is experiencing 
difficulty. 
Participants were also asked to comment on aspects of the program that they 
disliked. Some participants commented that they disliked it when the character did 
not understand what they said. Some participants commented that they disliked the 
idea of speaking to a computer; however, one participant stated that they would not 
feel embarrassed about it if they were alone when interacting with the program (in 
the experiment, a researcher was present in the room while the participant used the 
program). 
Participants were asked about the subtitle versions in the experiment. Some 
participants stated that they did not notice a difference between the two subtitle 
versions. Other participants, who did notice a difference, were mixed in their 
preference. One participant commented that they preferred the 'remaining' version 
as it had "Subtitles you could read when you were doing your answers, so it was 
easier." However, another participant commented that the 'default' version "Gave 
you a chance to do it yourself rather than rely on subtitles." Interestingly, some 
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participants commented that it was unnecessary to give the subtitles a longer duration 
as the functionality of the system allows the user to pause the interaction during a 
scenario and restart, which offers the user the extra help that the text provides. 
When asked what they thought of the railway station lesson, many participants 
commented that they thought it was useful as it was applicable to real life. Some 
participants stated that they felt they could then go to the relevant country and order 
train tickets in the target language, having practised it in the program. One 
participant commented, "I liked that I learned how to buy a ticket. If I got lost in 
Japan, I now know how to buy a train ticket." 
When asked what they thought of the appearance of the railway station, participants 
held varying opinions. Some participants felt that the railway station looked "real" 
and "quite authentic ", while others stated that they felt it was "a bit fake ". On the 
whole, comments received were positive, although for some participants there was an 
element of prior exposure to virtual worlds (e.g. through games) that would then 
influence their perception of the graphics in the program. 
Participants were asked if they had any other comments to make with regards to the 
program. One participant stated that they would like to see other characters in the 
scenes to add to the realism of the scenarios. Another participant stated that they 
would like the subtitles to incorporate a feature which allows translation tool-tips on 
each word, (as an alternative to checking the meanings of words in the vocabulary 
section). 
5.5.3 User Response Data 
Participants' utterances when interacting with the system were recorded and later 
transcribed for analysis of response type as well as recognition accuracy. The system 
also logged the recognition results at each stage of the dialogue. 
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A total of 24 high school students of Italian took part in the SPELL user testing, all 
of whom completed the two one-to-one scenarios twice. In addition to the one-to-
one scenarios, 15 students from the group then went on to complete the interactive 
scenario, providing a total of 889 utterances for analysis. A total of 17 high school 
students of Japanese took part in the user testing, 13 of whom completed two of the 
one-to-one scenarios twice. In addition to the one-to-one scenarios, 10 students from 
the group then went on to complete the interactive scenario, providing a total of 563 
utterances for analysis. 
Participants' utterances were categorised into the four response types described in the 
previous experiment. As the interaction between characters and user is a series of 
question and answer pairs, the shortest response type that facilitates the conversation 
is 'answer only'. The second response type used is 'phrase', which constitutes a 
number of words but does not contain a main verb. The third response type 
employed is 'sentence' which contains a main verb. The fourth response type is 
'verbal non answer'. 
Tables 32 and 33 detail the response types for the participants in the evaluation. 








0-01 17 240 12.1% 64.6% 5.8% 17.5% 
0-02 17 226 34.5% 49.1% 6.2% 10.2 0 0 
INT 10 97 43.3% 42.3% 6.2% 8.2% 
TOTAL 563 26.5% 54.5% 6.0% 13.0% 
Table 32: User Response Type - Japanese 
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0-01 24 392 17.6% 9.4% 71.4% 1.5% 
0-02 1 	24 339 23.6% 13.6% 59.3% 3.5% 
INT 24 158 52.5% 26.6% 16.5% 4.4% 
TOTAL 889 26.1% 14.1% 57.0% 2.8% 
Table 33: User Response Type - Italian 
A small minority of responses from the Japanese group were full sentence attempts. 
The majority of responses were in the phrase category. In the Italian group, the 
majority of responses overall were full sentence attempts (57.0%). Further, the 
attempt of full sentence responses was much more frequent in the one-to-one 
scenarios than in the interactive scenario. This is likely due to the conversational and 
immersive nature of the interactive scenario. As it is more like a real-life exchange, 
where full sentence responses would likely not occur, it produces more one word or 
phrase responses than the one-to-one scenarios which represent more of a tutor-
student dialogue in which a full sentence response might be more likely. This was 
not found in the Japanese group as the Japanese group, potentially having lower 
ability and confidence in the language, preferred one word and phrase responses 
across all scenarios. 
Investigation of the response types for the first and second attempt did not find a 
difference in the types of responses the participants made across the first and second 
attempts. Participants do not try full sentence responses more in their second attempt 
of the one-to-one scenarios; however, students also do not attempt full sentence 
responses less. 
Investigation was then made on the response type data, with respect to the subtitle 
type. The response type data for the one-to-one scenarios for each of the subtitle 
type versions are described in Tables 34 and 35. 
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Default 17 201 25.4% 55.7% 8.5% 10.4% 
Remaining 1 	17 1 	265 1 	21.1% 1 	58.1% 1 	4.2% 1 	16.6% 
Table 34: User Response Type per Subtitle Design - Japanese 
The Japanese group gave a slightly higher percentage of full sentence responses with 
the default subtitles version of the one-to-one scenarios. They also gave fewer 
responses classed as 'verbal non answer'. Overall, the subtitle type did not have an 
effect on the response types made by the Japanese group. 








Default 24 380 17.6% 11.3% 69.2% 1.8% 
Remaining 1 	24 1 	351 1 	23.4% 11.4% 1 	62.1% 3.1% 
Table 35: User Response Type per Subtitle Design - Italian 
The Italian group also gave a higher percentage of full sentence responses with the 
default subtitle version. The longer duration of the subtitles did not appear to help 
students to formulate fuller responses during the dialogues. 
5.5.4 Speech Recognition Performance 
The core components in the SPELL application are the speech recognition software 
and the associated speech recognition grammars. These files specify in detail the 
types of responses expected from the learner at each stage in the scenario (both 
grammatical and ungrammatical with respect to the target language), and thus the 
responses that the recogniser has the potential to understand. Responses that are 
contained within the set of predicted replies are known as in-grammar, those that not 
are referred to as out-of-grammar. 
The description of the speech recognition results details the two languages 
separately. In the first one-to-one scenario learners were asked questions about train 
times displayed on a timetable within the station. This is referred to throughout the 
following section as the 'Train Times' scenario. In the second scenario learners were 
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asked where in Italy or Japan they would like to go, and following this questions on 
the relevant departure time, arrival time and platform number as displayed on a 
(different) timetable. This is referred to throughout the following section as the 
'Journey Details' scenario. 
5.5.4.1 In-Grammar / Out-of-Grammar Rates 
Tables 36 and 37 detail in the in-grammar and out-of-grammar responses for the two 
groups of participants in the evaluation. 
Interaction Utterances tG 000 
0-01 240 35.4% 64.6% 
0-02 226 47.8% 52.2% 
INT 97 53.6% 46.4% 
Total 563 43.5% 56.5% 
Table 36: In-grammar and Out-of-grammar User Input - Japanese 
Interaction Utterances IG 000 
0-01 392 43.4% 56.6% 
0-02 339 44.5% 55.5% 
INT 158 71.5% 28.5% 
Total 889 48.8% 51.2% 
Table 37: In-grammar and Out-of-grammar User Input - Italian 
Overall, slightly under half of all responses across both languages were in-grammar. 
The Italian group had a slightly higher percentage of in-grammar utterances than the 
Japanese group. As can be seen from the above user response tables (Tables 32 and 
33), the Japanese group had a higher percentage of verbal non-answers than the 
Italian group. These verbal non-answers form part of the out-of-grammar responses. 
Therefore it is expected that the Japanese group would have a higher out-of-grammar 
rate than the Italian group. 
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The Interactive scenario produced more in-grammar utterances than the one-to-one 
scenarios across both languages, although this was particularly so for the Italian 
group. The tendency for more in-grammar utterances in the Interactive scenario in 
this evaluation is consistent with the findings from the previous experiment. 
5.5.4.2 In-Grammar Utterances 
As with the previous experiment, the in-grammar recognition results are divided into 
four categories: accurate recognition, semantic value recognition, misrecognition and 
rejection. Tables 38 and 39 detail the recognition accuracy for the in-grammar 
utterances across the two language groups. 





0-01 85 69.4% 69.4% 8.2% 22.4% 
0-02 108 64.8% 66.7% 5.6% 27.8% 
INT 52 96.2% 98.1% 1.9% 0% 
TOTAL 245 73.1% 74.3% 5.7% 20.0% 
Table 38: In-grammar Recognition Accuracy - Japanese 





0-01 170 58.2% 64.7% 3.5% 31.8% 
0-02 151 47.7% 59.6% 11.9% 28.5% 
INT 113 68.1% 70.8% 0 0/0 29.2% 
TOTAL 434 57.1% 64.5% 5.5% 30.0% 
Table 39: In-grammar Recognition Accuracy - Italian 
Overall, the interactive scenario produced higher recognition accuracy than the one-
to-one scenarios across both languages. The Japanese group achieved particularly 
high recognition accuracy in the Interactive scenario. It has been noted before that 
the Interactive scenario, being highly contextualized and more towards 'real-life', 
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produces shorter utterances from the participants. This may aid the recogniser in its 
accuracy. 
Investigation was made on some specifics in the data. These are described for both 
languages below. 
5.5.4.2.1 Japanese 
Overall, the semantic value accuracy of the recognition for the 0-0 1 (train times) 
was 69.4%. The last stage in the scenario, where the agent asked "Sono densha wa 
nan-ji ni tsukimasu ka?" ("What time does this train (to Hiroshima) arrive?"), 
produced much lower recognition accuracy results than the other stages. 
Investigation of this stage showed that there was a total of 9 rejections and 3 
misrecognitions at this stage. The problem was found with the time phrase "ju goji 
nijuppun" (15:20), which had a total of 8 rejections and 2 misrecognitions. Here 6 
of the 8 rejections occurred with the same participant who had a non-native 
pronunciation of 'go'. In this case, alternative pronunciations of this word (together 
with other problem words which are identified in the testing phase) should be 
included in the recogniser's dictionary. 
The overall semantic value accuracy of 0-0 2 (journey details) was 66.7%. Further 
investigation found that stage 3 of the dialogue (arrival times into the user's chosen 
destination) produced much lower recognition accuracy results than the other stages. 
In this case, there were a total of 25 rejections and 3 misrecognitions, all with the 
same time phrase 'ju go ji" (15:00). Further investigation found that although this 
problem was encountered by 7 participants in total, it was a particular problem for 2 
of the participants involved. One participant experienced 12 rejections in total with 
the phrase. Investigation of the utterance files found a slight mispronunciation with 
"go" as before, which may imply that this would require extra entries in the 
recognition dictionary for alternative pronunciations. The second participant 
experienced 6 rejections in total. Investigation of the utterance files found a slight 
mispronunciation with '/i", where the participant pronounced 'j' as /zhl possibly due 
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to some interference with French pronunciation of 'j' (this participant also being a 
learner of French). The analysis of the recognition accuracy was utterance-weighted, 
that is, each utterance was given equal weight in the overall scores. Although this 
gives a true representation of the accuracy results obtained for the utterances made in 
the evaluation, it can be misleading as those users with poor recognition produce 
more utterances (due to rejections) than those with good recognition. Therefore, the 
results of the one-to-one scenarios were re-analysed as user-weighted, that is 
accuracies are calculated for individual participants which are then used in 
calculating overall mean scores for the scenarios. In taking the user-weighted 
approach, it was found that in 0-0 1 the word for word accuracy was 73.0% with a 
rejection rate of 18.6%. In 0-0 2, the word for word accuracy was 72.0% with a 
rejection rate of 19.3%. 
Cases of idiosyncratic mispronunciation that are difficult to predict (for example, 
interference from another language being learnt by a user) would not be included in 
the dictionary. However, in cases where the system rejects a response, the system 
then repeats the question or reformulates the question, thus giving the learner more 
input and another chance to respond. 
The accuracy of the speech recogniser was highest for the interactive scenario, with 
an average semantic value accuracy of 98.1%, on a total of 52 utterances. As 
mentioned before, the accuracy levels for the Japanese group in the Interactive 
scenario may be linked with the response type made at this stage by the participants. 
Only a minority of utterances in the Interactive scenario (6.2%, see Table 32) were 
attempts at full sentence responses. The situational context encourages the use of 
brief or one-word answers reducing the risk of an out-of-grammar response. For 
example, in response to the question "Would you like a single or return ticket?" the 
reply "Single please" is perfectly natural in human-human conversation. To respond 
with a complete sentence such as "I would like a single ticket please" in this case is 
more likely to appear unnatural. 
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5.5.4.2.2 Italian 
Overall, the semantic value accuracy of the recognition for 0-0 1 (train times) in the 
Italian version was 64.7%. Investigation of this scenario found that recognition 
performance was high in three of the four stages, but was significantly lower for 
responses to the first question: "At what time does the train to Venice leave?" There 
was a high level of rejection at this stage. The reason for this may have been due to 
learners' pronunciation of the word "nove" ("nine'). Correct pronunciation 
involves the use of an open 'o' sound as in "spot". However, learners whose 
utterances were rejected tended to use a close-mid vowel, lot, as in "store". Again, 
this is a case where the addition of an alternative pronunciation to the dictionary may 
be helpful, together with the inclusion of appropriate sound files in the vocabulary 
list. Learners who experienced this type of difficulty tended to do so repeatedly. For 
example, 17 of the 23 utterances (73.9%) that were rejected at this stage were 
obtained from just 4 learners. 
The semantic value recognition accuracy for 0-0 2 (journey details) was 59.6%. 
The high percentage of misrecognitions at this stage occurred mainly at the second 
stage in the scenario. At this stage the user is asked the question "At what time does 
the train to <learner's chosen destination> leave?" Here the results were 
influenced by the frequency with which learners chose Rome as their preferred 
destination. The majority of the misrecognitions at this stage were a misrecognition 
of the departure time to Rome, "tredici "(13:00) as "sedici "(16:00), two acoustically 
confusable utterances. This point is elaborated on in the discussion section and 
possible solutions to this issue are offered. 
The last stage in the scenario asked the question "From which platform does the train 
to <learner's chosen destination> leave?" Here, the results showed a higher 
percentage of rejections of in-grammar utterances. Further investigation showed that 
73.3% of those utterances which were erroneously rejected were utterances involving 
the word "due" ("two"). This word also caused problems in the interactive scenario 
(see below). This is considered to be due to pronunciation issues. In Italian, vowels 
185 
that occur next to each other are pronounced distinctly. The correct pronunciation of 
'due' therefore involves the two distinct sounds /u/ as in "spoon" and Ic/ as in "ten". 
However, some learners in the group showed a tendency to contract the Jul vowel, 
making it very short and placing more emphasis on the Ic!. This appears to have 
caused problems for the recogniser. Again it is worth noting however, that 19 of the 
22 utterances in which the use of "due" resulted in a reject were obtained from only 3 
learners, these learners variously experiencing 7, 8 and 4 rejections. The problem 
therefore significantly affected only a small proportion of the group. 
As with the Japanese data, the recognition results of the one-to-one scenarios were 
re-analysed as user-weighted, where the recognition results are calculated for 
individual participants which are then used in calculating the overall mean scores for 
the scenarios. In taking the user-weighted approach, it was found that in 0-0 1 the 
word for word accuracy was 64.6% with a rejection rate of 23.5%. In 0-0 2, the 
word for word accuracy was 58.3% with a rejection rate of 19.3%. 
On the whole, the recognition accuracy for the interactive scenario was significantly 
higher than in the one-to-one scenarios. Investigation of the high number of 
rejections in the interactive scenario for the Italian group showed that the majority of 
rejections occurred at the 'Ticket Number' stage of the dialogue. In this stage, the 
virtual ticket agent asks the user how many tickets they would like to buy. The user 
has the opportunity to buy one or two tickets. 
There was a very high level of in-grammar rejection at this stage, largely as a result 
of problems with the word "due" (two) as described above, but also with the word 
"uno" (one). 7 out of the 11 learners who attempted this stage experienced at least 
one in-grammar rejection of one of these words. In fact, one participant was 
particularly unfortunate in experiencing eight such occurrences (the maximum 
permitted before the virtual friend in the scenario takes over and answers the 
question in order for the scenario to proceed). The problem in both cases appears to 
have resulted from shortening of the vowel sound /u/. Again, the recognition results 
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of the interactive scenario was re-analysed taking a user-weighted approach. It was 
found that the word for word accuracy was 72.3% with a rejection rate of 23.2%. 
5.5.4.3 Out-of-Grammar Utterances 
Investigation was made on the OOG utterances made by participants. These 
utterances should be rejected by' the system as they are not included in the 
recognition grammar files. However, as with the IG utterances, some errors are 
made by the system. The system may correctly reject the utterance, as it is not in 
grammar; the system may accurately recognise the semantic value of the utterance, 
or it may misrecognise the semantic value of the utterance. Tables 40 and 41 detail 










0-01 155 66.5% 17.4% 16.1% 
0-02 118 66.9% 19.5% 13.6% 
INT 45 77.8% 20.0% 2.2% 
TOTAL 318 68.2% 18.6% 13.2% 










0-01 222 77.9% 14.9% 7.2% 
0-02 188 66.0% 22.9% 11.1% 
INT 45 77.8% 17.8% 4.4% 
TOTAL 455 73.0% 18.5% 8.6% 
Table 41: Out-of-grammar Recognition— Italian 
68.2% of Japanese OOG utterances and 73.0% of Italian OOG utterances were 
correctly rejected by the system. Such utterances included utterances in English, 
non-lexical responses or hesitation noises, as well as responses which are 
inappropriate to the question asked. In addition, a total of 18.6% of OOG utterances 
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in the Japanese group and 18.5% of OOG utterances in the Italian group were 
recognised with the correct semantic value. These utterances often included short 
disfluencies in the user's utterance which meant that the utterance was OOG; 
however, the system recognised the utterance with the intended semantic value. An 
example of this from the data is the response "nov- eh nove" which was recognised 
as "nove". 
Some OOG utterances were misrecognised with the wrong semantic value. These 
are the most problematic as they cause confusion on the user's part. As with the 
results from the previous evaluation, a higher percentage of Japanese utterances were 
misrecognised than the Italian group (13.2% vs. 8.6% respectively). Investigation 
found that the majority of these misrecognitions were problems with the recognition 
of expressions of time, for example "nijuji" (20:00) being misrecognised as 'Yuji" 
(10:00). 
5.6 Discussion 
Attitudes towards the use of the SPELL program were very positive. From the 
interview data, a total of 92% of participants stated that they enjoyed using the 
program. Reasons include its immersive nature, its uniqueness in comparison to other 
language learning tools and the interactivity involved in speaking to the agents. 
Many students commented that they liked that they could speak with the agents and 
interact in situations they would find in real life. 
Data from the usability questionnaires supported the interview findings. Participants 
enjoyed interacting with the characters in the interactive scenario; they felt that 
interacting with the characters was useful for their learning of the target language; 
and they would be happy to use the interactive scenario again. 
On the whole, both grammar coverage and recognition accuracy for the interactive 
scenario were significantly higher than in the one-to-one scenarios. Observation 
suggests this may be due to the fact that the physical context and visual cues in the 
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interactive scenario made the meaning of the questions clearer, resulting in a higher 
proportion of in-grammar responses. Moreover, the situational context encourages 
the use of brief or one-word answers reducing the risk of an out-of-grammar 
response. For example, in response to the question "How many tickets would you 
like?" the reply "Two please" would be a natural response in conversation. To 
respond with a complete sentence such as "I would like two tickets please" in this 
case is more likely to appear unnatural. 
Reduced complexity in the responses may also have contributed to the increase in the 
in-grammar recognition accuracy. Note that in the Interactive scenario the time 
grammar at the 'select time' stage was limited to the two departure times displayed 
on the timetable for the chosen destination, in contrast to the one-to-one scenarios in 
which all displayed times were included in the grammars. It was possible to restrict 
the grammars in the Interactive scenario in this way due to the situational context, 
which naturally allowed the teller to offer the two times as explicit alternatives in 
case of difficulty, as in for example "There are two trains to Rome, one at 09:00 and 
one at 13:00. What time do you want to leave?" 
The IG analysis section detailed recognition problems for certain phrases in the 
Italian group, specifically in the confusion of the time phrase tredici and sedici. 
Possible solutions include artificially increasing the probability of "tredici" in the 
recognition grammar. However, this approach is more suited to cases where there is a 
large sample of utterances on which to base the relative probabilities. A possible 
alternative would be to design the timetable to avoid potential acoustic confusions. 
In this case, the recognition errors were experienced across the user group, and were 
not concentrated in a small group of learners. 
As discussed earlier it is not sensible to include all potential replies in the recognition 
grammars, particularly where in practice there are only a few instances of the types 
of response in question. However, where a pattern exists and significant numbers of 
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users make a similar mistake this may justify the inclusion of the error in subsequent 
versions of the grammars, which is part of the iterative process of design. 
The most common type of error underestimated in the train station lesson was the use 
of words whose pronunciation differed substantially enough from the ideal to warrant 
alternative orthographies in the transcription, and which frequently moreover do not 
exist in the target language. Examples from the Italian group include a possibly 
French influenced "arrive" in place of the correct "arriva" ("arrives") and "dici" in 
place of "died" ("ten"). Whilst it is not advisable to account for every possible 
variation of a word, given enough incidence of one particular mispronunciation it is 
possible to include this in the custom dictionary for the application. 
Other out-of-grammar responses were not predicted but could have been considered 
for inclusion in the recognition grammars. Amongst this group there were one or two 
instances of grammatically correct responses that were more sophisticated than 
anticipated. However, the vast majority contained errors in the anticipated 
constructions that were not specified in the grammars which suggests the level of 
lesson was appropriate and was not too easy for either group of students. 
All of the student learners of Italian were studying for an exam in the language. As a 
result their proficiency and confidence in their ability was generally higher than that 
of the Japanese group, who were studying the language solely for recreational 
purposes. The result was that a much higher proportion of the students learning 
Italian attempted full sentence answers in response to the questions in the scenario. 
Students in the Japanese group rarely did so, preferring to adhere to one-word 
answers in the majority of cases. This pattern of responses is reflected in the 
recognition results. Students in the Italian group were more ambitious in their 
responses, with the result that there was much greater variety in their replies 
including many more hesitations, self-corrections and unpredictable responses. This 
is reflected in the high levels of out-of-grammar responses throughout the scenarios. 
Moreover, even when in-grammar the more complex responses resulted in lower 
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recognition accuracies than those obtained from the Japanese group. However, with 
respect to the attitude data, students in the Italian group consistently rated their 
experiences higher than the Japanese group, despite more mixed recognition results. 
This is possibly due to the Italian students being more engaged in the scenarios and 
therefore having a more challenging and possibly more fulfilling experience. 
Investigation of the subtitle functionality found that the longer duration of subtitle 
(subtitle type 'remain') did not have an effect on the users' response types such that 
users attempted longer utterances with the remaining subtitles. Further, users' 
attitudes towards the subtitles, gathered from the Likert style questionnaire, were not 
significantly different for the two subtitle types. Additionally, it was acknowledged 
by one participant in the interview data that users have the control to pause the 
dialogue if more time is required to formulate a response, or to comprehend the 
question. Therefore, the 'default' version of the subtitles was restored, and further 
implementation of lessons used this version. 
5.7 Summary 
This chapter detailed the design of the second lesson in the CALL program: 'At the 
station'. Results were provided on the evaluation of this lesson with learners of 
Italian and Japanese. Further, investigation was made on the subtitle functionality of 
the program. Two subtitle types were experienced by users in a within-subjects 
design. The results of the evaluation showed that the longer duration of the subtitles, 
the remaining version, did not have an effect on the users' response types. Further, 
analysis of the individual attributes in the usability questionnaire for the subtitle 
feature did not uncover significant differences between the two versions. Therefore 
for future lessons, the default subtitle type will be used. Overall, data indicated 
positive user attitudes towards using the program and interacting with the characters. 
Analysis of user responses showed the Japanese group tended towards shorter 
responses than the Italian group. This was consistent with the findings from the 
previous evaluation. Further, the Japanese group experienced higher recognition 
accuracy than the Italian group. Again, this was consistent with the findings from 
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the previous evaluation and indicates that the recognition component performs better 
with shorter responses. However, in this evaluation, the user numbers were small, 
particularly for the Japanese group. in the third evaluation, it was important to 
evaluate the program with larger user numbers. For this reason, it would be valuable 
to evaluate the program with learners of more commonly taught languages. 
Therefore, the next evaluation investigated the 'At the station lesson' for learners of 





A Cross-Cultural Investigation of Attitudes Towards 
the CALL Program and its Effects on Motivation 
6.1 Introduction 
The previous evaluations showed that the SPELL program was found to be enjoyable 
to use by learners of Italian and Japanese. In discussions with the teachers of these 
languages, it was found that the teachers particularly welcomed the CALL program 
because there was a dearth in materials in these languages. Given that Italian and 
Japanese are less commonly taught languages in high school in Scotland, there are 
limited resources and materials in these languages in comparison to more commonly 
taught languages. The most predominantly taught language in Scottish high schools 
is French. Therefore, it was felt that an investigation of a French version of the 
system should be undertaken in order to discover how Scottish students learning 
French felt about using the system. 
English is the most commonly taught and learnt language in the world. It has been 
estimated that there are 375 million speakers of English as a native language, 375 
million speakers learners of English as a second language and 750 million learners of 
English as a foreign language (Crystal, 1997). In Asia alone, there are more learners 
of English than there are native speakers of English in the US, Canada and Great 
Britain combined; further, it is estimated that there are 100 million learners of 
English in China alone. As English is the most studied language in the world, it was 
felt that an assessment of an English version of the system was necessary. 
Furthermore, it was decided that the assessment of the SPELL program would be 
made with Chinese learners of English. 
The learning of English in China and the learning of French in Scotland have similar 
characteristics. Both are foreign language contexts; that is, the languages are learnt 
in a country where that language is not spoken. The languages are likely to be taught 
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principally by non-native speakers of that language (although there may be some 
access to native speaker teaching assistants). Finally, there are very limited 
opportunities for practising the language outside the classroom. These two learning 
environments are therefore quite similar. However, there may be differences in the 
motivational aspects of learning the languages. 
As English is the lingua franca of the business world, it has become the predominant 
language in the world; this is reflected in the numbers of non-native speakers of the 
language. This may be part of the reason that native speakers of English complain 
that they are unable to speak a foreign language where non-native speakers of 
English are able to speak in English. Non-native speakers of English have specific 
tangible reasons for learning English which are absent in the learning of foreign 
languages for English speakers. So, what motivates native speakers of English who 
are learners of a foreign language? And do the same motivations exist for learners of 
English? 
Motivation in language learning is believed to be a predictor of success. An analysis 
of 75 motivation studies concluded that "motivation is more highly related to second 
language achievement" than any other factors (Masgoret & Gardner, 2003: 205). 
There are various kinds of motivation, however, with some believed to indicate a 
higher potential for success than others. Some learners exhibit intrinsic motivation, 
that is they are motivated by factors which are internal to themselves. Other learners 
exhibit extrinsic motivation, that is they are motivated by factors which are external 
to themselves. Research which makes comparisons between people whose 
motivation is intrinsic and those whose motivation is extrinsic has found that those 
with intrinsic motivation have more interest and confidence in the activity, resulting 
in enhanced performance or persistence (Deci & Ryan, 1991) and enhanced self 
esteem (Deci & Ryan, 1985). 
This chapter describes the evaluation of a lesson in the SPELL program with learners 
of French in Scotland and learners of English in China. In addition to collecting data 
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on the usability of the program and the speech recognition results, this chapter also 
details the results from the evaluation of the learner's motivation in learning the 
language and whether their use of the CALL program influenced their motivation. 
This chapter discusses the model of learner motivation used in the evaluation. 
Following this, a description of the lessons used in the evaluation is provided. 
Further the research methodology employed in the evaluation is described. Finally, 
results of the evaluation are described together with a discussion of the results. 
6.2 Motivation in Language Learning 
Motivation is identified as an integral part of language learning in the Affective Filter 
Model (Krashen, 1982, 1985). This model suggests that successful language 
acquisition occurs when the 'affective filter' is low, which has been identified as an 
environment in which learners' anxiety levels are low and their motivation is high. 
However, it is essential to gather a comprehensive model of motivation given that 
various types of motivation occur, some of which may indicate a greater potential for 
success than others. 
In the Socio-Educational Model of second language acquisition (Gardner, 1985) 
motivation is conceptualized as a compound of variables: "the combination of effort 
plus desire to achieve the goal of learning the language plus favourable attitudes 
toward learning the language" (Gardner, 1985, p.1  0). 
Two orientations were described as the basis of motivation where orientations are the 
reasons for studying a foreign language (Gardner, 1985). The orientations are 
integrative and instrumental orientations. Integrative orientation is a favourable 
attitude towards the target language community, and a wish to integrate and adapt to 
the target language culture through language. Instrumental orientation describes a 
practical reason for studying the target language, such as for job prospects or passing 
an exam. 
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It was found that "subjects who select integrative reasons over instrumental ones as 
indicative of themselves evidence higher levels of motivational intensity" (Gardner, 
1985, p.53 ). 
Motivation is influenced by a number of variables. Much interest has been given to 
the learner's orientation to learning the second language (Gardner, 1985, 1988). In 
investigating such learner orientations to second language learning, some researchers 
(Nods, 2001) advocate the use of the Self-Determination Theory (Deci & Ryan, 
1985) in conceptualizing a framework for understanding second language learners' 
orientations to learning. 
It is suggested (Deci & Ryan, 1985) that a person's reason for performing an activity 
can be understood in terms of the degree to which it is perceived as being freely 
chosen and endorsed by themselves and therefore self determined. It is claimed that 
"people can be motivated because they value an activity or because there is strong 
external coercion." (Ryan & Deci, 2000, p.69). Motivation can be intrinsic, where 
the motivation comes from the inherent pleasure in the activity, or extrinsic, where 
the motivation comes from the desire for an outcome of performing the activity. 
Self—determination theory offers a framework of motivation where a variety of 
motivational orientations are arranged along a continuum which range from most to 
least self determined orientations (Dcci & Ryan, 1985; Ryan & Deci, 2000). Figure 
34 illustrates the Self-Determination continuum, (Ryan & Dcci, 2000). 
The most self-determined orientation is intrinsic motivation where the motivation to 
perform the activity comes from the enjoyment and pleasure derived from 
participation in the activity. Intrinsic motivation has been further defined by three 
interrelated types of motivation: knowledge (the pleasure of learning new things), 
accomplishments (the pleasure from undertaking new challenges) and stimulation 
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Figure 34: Self-Determination Continuum 
Extrinsic motivation is divided into four regulations. Ryan & Dcci (2000) state that 
self-regulation is concerned with how people take in social values and extrinsic 
features and transform these into their own personal values and motivations. 
According to the self-determination theory, these extrinsic motivations reflect 
differing degrees to which the value and regulation of the requested behaviour have 
been internalised by the individual. Integrated regulation refers to a state where a 
person undertakes an activity because it supports a valuable component of the 
person's self-identity. Identified regulation refers to the state where the person 
undertakes the activity because they believe it will help them to achieve a personal 
goal. Introjected regulation refers to the state where the person undertakes an 
activity in order to avoid guilt or anxiety or to pursue an ego enhancement. External 
regulation refers to the state where the person undertakes the activity' to receive a 
reward, satisfy a demand or avoid punishment (external to themselves). Amotivation 
refers to the absence of motivation or "the state of lacking the intention to act" (Ryan 
& Dcci, 2000, p.72). 
Some research adopted the self-determination continuum to the study of language 
learning motivation (Nods et al, 1999, 2000). Applying the above distinctions in 
motivation type to the language learning context, the following sub-categories of 
motivation in language learning are derived: 
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. Intrinsic motivation - Knowledge: The feelings of pleasure that can come 
from learning new concepts or phrases in the target language 
. Intrinsic motivation - Accomplishment: The enjoyment associated with 
completing a challenging language learning activity 
. Intrinsic motivation - Stimulation: The feelings of enhanced pleasure 
when undertaking a language learning activity 
. Extrinsic motivation - Integrated regulation: Undertaking a language 
learning activity for the desire to interact and identify with members of the 
L2 community. 
. Extrinsic motivation - Identified regulation: Engaging in a language 
learning activity because learning the target language is important in 
achieving a valued goal. 
. Extrinsic motivation - Introjected regulation: Engaging in the language 
learning activity in order to avoid being embarrassed if they cannot speak 
a second language, or the desire to show off in terms of gaining respect 
from peers. 
. External motivation - External regulation: Engaging in the language 
learning activity for some external reward, such as passing an exam. Once 
the reason for learning the language is taken away, there is no motive to 
continue engagement in the learning process. 
. Amotivation: The student has no motivation at all to learn the second 
language. Some learners who have compulsory language learning classes 
(e.g. in high school) may exhibit amotivation. 
A motivation questionnaire was designed based on the above. The questionnaire is 
described in more detail in section 6.4.4.2. 
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6.3 Lesson Design 
The lesson used in the evaluation was the 'At the station' lesson described in the 
previous chapter. Development time was reduced dramatically as the various 
components in the lesson could be used directly, for example the dialogue code, 
scene maps and layout, agents and animations. Changes were made to the scene to 
depict a 'French' railway station for the French version and a 'British' railway 
station for the English version; these changes included the welcome sign, the 
departure screens and the wall mounted advertisements (see Figures 35 and 36.) 
AI- 	 - 





Figure 36: Railway Lesson Scene - English 
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In order to create the language specific lesson from an existing lesson the largest task 
is in the translation of the agents' prompts, recording of the prompts, creation of the 
help materials (such as the grammar and vocabulary files) and the speech recognition 
grammar files. In addition, application specific language translations were required 
for particular Ll-L2 pairing. 
As the English version was designed to be used by Chinese learners of English, help 
files and tool tip translations were required in the learners' Ll. Both Mandarin and 
Cantonese are spoken in China; however, as it was intended that the evaluation 
would take place with Chinese learners in Beijing, all materials were translated into 
Mandarin. 
6.3.1 Observational Scenario 
In the 'At the station' lesson, the scene of the observational scenario opens with two 
characters at the station talking about where they are going. They then go to the 
ticket counter and order railway tickets to their chosen destination. Below is an 
extract from the interaction between the characters in the observational scenario. 
The extract is given in both French and English (Note: the full transcription of the 
observational scenario dialogue is provided in the appendices.) 
French version: 
Ticket seller: Bonj our. Je peux vous aider? 
Jean: Je voudrais 2 billets pour Paris, s'il vous plait. 
Ticket seller: Des allers simples ou des allers-retour? 
Jean: Allers-retour, s'il vous plait. 
Ticket seller: Vous partez aujourd'hui? 
Jean: Oui, c'est ça. 
Ticket seller: D'accord. A quelle heure désirez-vous partir? 
Jean: A quelle heure part le prochain train? 
Ticket seller: Le prochain train part a 09h00 
Jean: 	 Ii arrive a quelle heure? 
Ticket seller: 	 Ii arrive a Paris a 1 0h55. Vous voulez prendre ce train? 
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Jean (to Sylvie): 	 Qu'est-ce que tu en penses? 
Sylvie: 	 Je pense que ca va. 
Jean: 	 Oui, d'accord. Le train de 09h00 alors. 
Ticket seller: 	 D'accord, donc, 2 allers-retour pour Paris. 
English version: 
Ticket seller: Good morning. How can I help you? 
John: I'd like 2 tickets to London, please. 
Ticket seller: Is that single or return? 
John: Return, please. 
Ticket seller: Are you leaving today? 
John: Yes, that's right. 
Ticket seller: OK. What time do you want to leave? 
John: What time does the next train leave? 
Ticket seller: The next train leaves as 07:30. 
John: What time does it arrive? 
Ticket seller: It arrives into London at 12:00. Would you like to take that 
train? 
John (to Katie): What do you think? 
Katie: I think that's fine. 
John: Yes. The 07:30 train then. 
Ticket seller: OK, so 2 return tickets to London. 
The learners have access to each of the supplementary materials as before: cultural 
information, vocabulary relevant to this lesson, grammar information and a 
transcription of the observational dialogue. The supplementary materials are given 
first in the L2, the language the learner is learning, and then with a link to a 
translation in the learner's first language. 
6.3.2 One-to-One Scenarios 
The three one-to-one scenarios created for the 'At the station' lesson described in the 
previous chapter were implemented into French and English lessons. Graphically, 
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the changes required in the new language lessons were to the lesson specific map, 
depicting various locations in France and Great Britain respectively, and the pop-up 
boards for train times (Figures 37, 38, 39 and 40). 
Figure 37: Pop-up Map Board - French 
Figure 38: Timetable Screen - French 
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Figure 39: Pop-up Map Board - English 
Figure 40: Timetable Screen - English 
The following table details the first level prompts which the character asks the 
learner in one of the one-to-one dialogues (About train times). The appendices 
contain the top level prompts for all three one-to-one scenarios together with the 
English equivalents (where appropriate). This one-to-one scenario is accompanied 
by a pop-up of a departure time screen, for example Figures 38 and 40. 
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French English 
Introductory Parlons maintenant. Now, let's talk. 
prompt 
Question 1 A queue heure part le train pour What time does the train to Cardiff 
Nice? leave? 
Question 2 A quelle heure arrive le train? What time does the train arrive? 
Question 3 A quelle heure part le train pour What time does the train to Newcastle 
Bordeaux? leave? 
Question 4 A quelle heure arrive le train? What time does the train arrive? 
Summary En bref, le train pour Nice part a In summary, the train to Cardiff leaves 
09h00. 	II arrive a 13h25. 	Le train at 08:00. 	It arrives at 14:10. 	The train 
pour Bordeaux part a lOhOO. 	II to 	Newcastle 	leaves 	at 	10:40. 	It 
arrive a 1 9h00. arrives at 13:20. 
Table 42: Top Level Prompts for One-to-One Scenario: About Train Times 
In addition, as can be seen from the Table 42, each of the one-to-one scenarios 
concludes with a summary of the interaction. This summary provides additional 
input to the learner. 
The above details the top level prompts for the one-to-one scenarios. However, 
additional help levels are built into the character interactions in order to help the 
learner if they are experiencing difficulty in responding to the characters, as 
described in Chapter 4. 
In addition, as described in the previous chapters, if the user's response contains an 
error, the agent will recast the response, providing implicit correction to the learner 
on their response. Learners' errors are accounted for in the grammar recognition 
files. These recognition files have to be designed to take account of the possible 
errors the learners might make based on the L2, the language being learned, as well 
as on the learner's Li, their first language. 
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6.3.3 Interactive Scenario 
The goal of the interactive scenario is to purchase tickets to the learner's preferred 
destination in the host country. The ticket agent asks the learner where they would 
like to go and subsequently takes them through a series of questions in order to sell 
the train ticket. The first question asked is an open question: 
Bonjour, je peux vous aider? 
Hello, how can I help you? 
This open question allows a number of responses in the grammar files: destination, 
number of tickets and ticket type (single or return). Therefore more advanced 
learners can try out more complex responses, which contain more than one piece of 
information. However, the system is also designed to accept any one of those pieces 
of information if that is what the learner supplies. If the learner is unable to respond 
to the open question, the dialogue moves into direct questioning which requires a 
simple yes or no response: 
Désirez-vous acheter des billets? 
Would you like to buy tickets? 
From here, the system then directs the learner into a series of questions to determine 
their requested ticket purchase. The potential destinations from which the learner 
can choose are constrained to a total of six. These are depicted on the timetable 
screens above the ticket counter, and correspond to those destinations that were 
available in the journey details one-to-one scenario. 
Each destination has two corresponding departure times. Once the learner selects 
one of the given destinations, the ticket agent then asks which train they would like 
to take. The corresponding departure times grammar files are then selected in the 
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code. In the cases where the learner has difficulty in selecting a departure time, a 
reformulation strategy is used where the ticket agent then offers the learner the 
choice of these two departure times. For example, if the learner selects 'Lille' as 
their destination, but has not been able to select their preferred departure time, the 
ticket agent then asks: 
A queue heure désirez-vouspartir? A 9.22 ou a 13.05? 
Interacting in the interactive scenario allows users to practise within the virtual 
setting the key transactional language necessary for purchasing train tickets in the 
target language. 
6.3.4 Grammar Design 
The recognition grammars were constrained for each individual stage in the 
dialogues and were designed to include possible grammatical and ungrammatical 
responses. 
Grammatical errors accounted for in the grammar recognition files for the French 
lesson included verb inflection errors, article errors, pronoun errors and noun - 
adjective disagreement. For example, "Jean et Sylvie va a Paris" is included in the 
recognition files, and is flagged as containing a verb inflection error. For the English 
version, grammatical errors accounted for in the grammar recognition files included 
omission of third person present —s, use of present progressive for simple present, 
and article errors. For example, "The train leave at 6" is included in the recognition 
files, but is flagged as containing an omission of third person present -s error. 
Figure 41 is an extract from the English railway lesson grammars for the dialogue 
stage 'What time does the train leave?' 
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• S2Depti me 
[ 
S2Deptime OK 
S2Depti metEr ror 
] 
S2DeptimeOK [ 
(it LeavesOK PreplimeOK TimeListOK:tm) 





(it LeavesOK PrepTimeOK TimeListErr:tm) 
(the train ?(to DestList) LeavesOK PrepTimeOK TimeListErr:tm) 
([(the train ?(to DestList)) it] LeavesErr PrepTime 	TimeList:tm) 
(?a train ?(to DestList) Leaves PrepTime TimeList:tm) 
([(the train ?(to DestList)) it] Leaves PrepTimeErr TimeList:tm) 
([(the train ?(to DestList)) it] Leaves TimeList:tm) 
]{<comrnand recast> return($tm)} 
Figure 41: 'At the Station' Recognition Grammar Extract - English 
The recast command is triggered if the utterance is within the 'error' category. This 
category contains those items that are ungrammatical as well as included responses 
which are not full sentence utterances. 
6.4 Assessment Method 
The experiment method used in the evaluation sought to gather data on the users' 
attitudes towards engaging in the 'At the station' lesson, and the speech recognition 
performance in these lessons. Additionally, this evaluation sought to investigate 
learners' motivations in learning the foreign language. 
6.4.1 Research Questions 
This evaluation sought to make an investigation of the 'At the station' lesson across 
two languages, French and English. Investigation was sought on various aspects of 
the design and interactive elements of the program: 
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User attitudes to using the program and interacting with the characters. 
User motivation towards learning the foreign language. 
User response types and the recognition accuracy of the speech recognition 
component. 
6.4.2 Experiment Procedure 
A standardized approach was taken across the two language groups. Each group 
experienced the same aspects of their language lesson in the same order. The 
participants were asked to complete a number of questionnaires during the 
procedure. A researcher script was prepared in order that the participants are 
provided with the same information. In the case of the English evaluation, a 
translated researcher script was also prepared. In this case, the researcher was 
accompanied by a local translator. The translator was given copies of the translated 
researcher script prior to the research sessions. Although the translator was asked to 
follow the given script, it cannot be guaranteed in these cases that the translator 
followed the script exactly. The researcher remained in the room with the user in 
order that they could observe the user's interaction with the program. After their use 
of the program, the researcher engaged the participants in an oral interview 
questionnaire in order to gather more comments on their experiences with the 
system. The experimental procedure, including the data elicitation tools used in the 
evaluation, is provided in the appendices. A short summary of the procedure is as 
follows. 
Motivation Questionnaire A 
Prior to experiencing the program, the participant is asked to complete 
Motivation Questionnaire A to gather their views on how they feel about 
learning French or English. 
Observational Scenario 
The user is given a short tutorial on the various controls in the program. 
Then the user is asked to watch the 'observational' scenario. After 
watching the observational scenario, the researcher asks the participant to 
complete the OBS Q. 
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One-to-One Scenario 1 
The user is reminded of the various controls in the program. Then the user 
is asked to try the 'one-to-one' scenario by speaking with the virtual 
character. After trying the one-to-one scenario, the researcher asks the 
participant to complete an 0-0 Ql. 
One-to-One Scenario 2 
The user is asked to try another 'one-to-one' scenario by speaking with the 
virtual character. After trying the one-to-one scenario, the researcher asks 
the participant to complete an 0-0 Q2. 
Interactive Scenario 
The user is asked to try the 'interactive' scenario by speaking with the 
virtual character. After trying the interactive scenario, the researcher asks 
the participant to complete the INT Q. 
Motivation Questionnaire B 
Having experienced the program, the participant is asked to complete 
Mptivation Questionnaire B to gather their views on how they feel about 
learning French or English having used the CALL program. 
Post usage interviews 
After completion of using the various components, the researcher engages 
the participant in an oral interview in order to obtain opinion and 
demographic data: 
• Interview questionnaire 
• Demographic questionnaire 
6.4.3 Participants 
Participants for the French evaluation were recruited from the Scottish secondary 
schools which had taken part in the previous evaluations. No participants who had 
taken part in the previous evaluations were involved in this evaluation. Three of the 
schools took part in this evaluation and each school allowed the researchers one full 
day at the school to conduct the evaluations. The host PCs were brought to the 
individual schools and were set up in dedicated rooms for the evaluation to take 
place. A total of 28 students took part in the French lesson evaluation. 
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The evaluation of the English version was conducted on location in a junior high 
school in Beijing, China and lasted for one week. All questionnaires required for the 
experiment were translated into Mandarin, together with the researcher script (see 
Appendices). As the Likert style questionnaires were translated, they were self-
administered. However, 2 local translators were hired in order to facilitate the 
researcher procedure and the oral questionnaires. A total of 48 students took part in 
the English lesson evaluation. 
Table 43 details the participants in this evaluation: 
Male Female Total 
French 14 14 28 
English 22 26 48 
Total 36 40 76 
Table 43: Experimental Participants 
The students had been studying the respective languages for varying lengths of time. 
Overall, the French group had been studying French for an average 4.7 years; the 
English group had been studying English for an average 6.8 years. 
6.4.4 Data Elicitation Tools 
A variety of tools for eliciting the data in the evaluations were used. These tools are 
described here. 
6.4.4.1 User Attitude Questionnaires 
User attitude questionnaires were used for each of the different scenarios that the 
students experienced in the lesson: observational, one-to-one and interactive 
scenarios. The usability questionnaire was created in order to gather attitude data to 
each of the scenarios that the participants experienced. The questionnaire consists of 
a series of short, simple statements, each with a set of tick-boxes on a seven-point 
scale labelled from "strongly agree" through "neutral" to "strongly disagree". The 
polarity of the statements is balanced to avoid the response acquiescence effect, 
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where respondents may have a natural tendency to agree with proposals. These 
questionnaires were based on the user attitude questionnaires described in the 
previous chapter. 
The usability attributes covered affective, motivational and interaction issues. 
degree of control felt by the user 
degree of embarrassment 	 . 	affective issues 
extent to which participant felt relaxed 	J 
stressfulness of experience 
extent of enjoyment in using program 
preference for speaking target language in class 	engagement 
readiness to use program again 	 issues 
usefulness for learning language 
extent of understanding characters 
extent of knowing how to respond 	 interaction issues 
extent of being understood 	 J 	(conversational) 
dialogue was too easy 	 1 
language level was too difficult 	 . 	interaction issues 
characters were easy to understand J (content) 
This set of 14 statements was used in the questionnaire for the one-to-one and 
interactive scenarios. The observational questionnaire omitted statements specific to 
the spoken interaction issues (an 8-statement questionnaire was used for the 
observational scenario). 
It should be noted that each participant in the experiment experienced these scenarios 
in the same order. In contrast to the subtitles experience detailed in the previous 
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chapter, where two subtitle designs were investigated and therefore the order of 
presentation was balanced across the participants, in this experiment, it was 
important to see if there was any effect on participants' attitudes towards interacting 
within the scenarios over time and more experience. As the interactive scenario 
builds upon concepts and constructions, which have been practised in the one-to-one 
scenarios, for example, it might be expected that attitudes towards this scenario are 
more favourable than towards the one-to-one scenarios. Additionally, as the learners 
become more accustomed to the scenarios, they may feel more relaxed about 
interacting with the characters and enjoy the experience more. Alternatively, 
participants may be favourable towards the scenarios I interactions when they first 
try the scenarios due to a novelty factor. In these cases, participants' attitudes 
towards the interactions may be less favourable through extended usage. 
6.4.4.2 Motivation Questionnaires 
In order to evaluate the different aspects of motivation detailed in section 6.2, a 
questionnaire was developed which included statements for each of the above 
motivation types. The questionnaire was created in Likert format in order that 
participants could rate the intensity of their agreement to any particular statement. 
For each of the above motivation types, 2 statements were included in the 
questionnaire. The following table details these statements together with the 
corresponding motivation type. In contrast to the usability questionnaires, the 
motivation questionnaire was not balanced for positively and negatively worded 
statements, as the sentiments in the statements did not readily lend themselves to be 
reworded. Table 44 details the statements used for each motivation type. 
The questionnaire aims to highlight how the students in the experiment are motivated 
to learn the target language. The questionnaire was administered at the beginning of 
the session to gather data on students' general attitudes towards learning the target 
language. At the end of the session, the questionnaire was administered again to 
investigate whether using the CALL program had any effect on their motivation to 
learning the target language. The questionnaire was translated into Mandarin for the 
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English group. Although the translation of questionnaires introduces another 
variable that may affect the exact meanings of the questionnaires, it is necessary in 





I get a satisfied feeling when I learn new words and phrases in 
Knowledge 
French. 
I learn French for the enjoyment I get from learning about other 
people and cultures. 
I enjoy the challenge of speaking in French. 
Accomplishment 
I feel very satisfied when I make progress in French. 
I get a good feeling when I speak in French. 
Stimulation 
I get a good feeling when I can understand French. 
I learn French because I want to be able to communicate with 
Integrated 
French speaking people. 
Regulation 
I learn French because it is important in my life to interact with 
people who speak French. 




I learn French because I choose to be the kind of person who can 
speak a second language. 
I learn French because it is important for me to show others I can 
I ntrojected 
speak a second language. 
Regulation 
I learn French because I would feel ashamed if I couldn't speak in 
a second language. 
I learn French because it is expected of me. 
External 
Regulation 
I learn French so I can get a good grade. 
I don't see the point in learning French. 
Amotivation 
I take French because it is compulsory. 	I will drop it as soon as I 
can. 
Table 44: Motivation Statements per Type 
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In the translation of texts, caution should be taken, as the original meaning may not 
be accurately maintained when transferred from one language to another. Therefore, 
it is important in the design of the questionnaire to keep the statement as 
unambiguous (both semantically and culturally) as possible and for the statement to 
refer to one concept. Although the motivation questionnaires are designed to be used 
as a within subjects tool, comparing motivation before and after using the CALL 
system for the two language groups separately, some comparisons were made 
between the two language groups on the first motivation questionnaire data. These 
results are described below. 
6.4.4.3 Dc-briefing Interview Questionnaire 
A post-usage interview questionnaire was designed in order to gather qualitative data on 
participants' opinions of various aspects of the application. Initially participants are 
asked to express their attitudes to any aspect of their experience. Then the questionnaire 
focuses on specific aspects of the application in order to gather more detailed viewpoints 
from the participants. The interview questionnaire also provides opportunities for 
participants to suggest improvements to the application. 
6.5 Results 
The following details the results of the usability questionnaires, motivation 
questionnaires, de-briefing interview and recognition accuracy rates. In this 
evaluation, all 76 participants who took part in the evaluation completed all aspects 
of the evaluation. 
6.5.1 User Attitude Results 
The user attitude results for each of the scenarios are detailed here. The attitude 
results for the two language groups are provided separately. 
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6.5. 1.1 User Attitude Results - English 
All 48 English learner participants completed each of the scenarios; using a Likert-
style questionnaire, attitude data was collected immediately following their 
experience of each scenario. 
An overall mean score of the observational scenario was 5.84 (on a 7-point scale) for 
the English group. Overall, attitudes towards the observational scenario were high. 





I felt I always understood what the characters said. 6.52 
I enjoyed listening to the characters. 6.06 
I felt stressed when listening to the characters. 5.31 
I felt the characters were difficult to understand.' 6.13 
I felt relaxed when listening to the characters. 5.71 
Ifelt that this was useful for my learning of English. 6.12 
I felt anxious when listening to the characters. 4.56 
I felt that the level of the language was too difficult for me to 
understand. 
6.31 
Table 45: Overall Mean Scores Observational Scenario - English 
As can be seen from the above table, participants felt particularly confident in the 
language content aspects of the observational scenario. The individual attributes of 
understanding the agent, understanding the characters, and the level of language all 
scored highly. Additionally, attributes relating to enjoyment and usefulness for 
learning also scored over 6 on the 7-point scale. The only attributes which scored 
under 6 on the 7-point scale were those which relate to the affective factors stress, 
relaxation and anxiety. Feelings of anxiety were particularly noticeable in the data 
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on the observational scenario with a mean score of 4.56. One explanation for this is 
that the observational scenario was the first scenario which the participants were 
asked to watch and therefore, they were perhaps becoming accustomed to the 
characters and the topic of the 'lesson' which may have contributed to their feelings 
of anxiousness. It should not be overlooked that participants also perhaps felt 
anxiousness on what was to follow after the observational scenario as they may have 
thought they would have had to answer questions on what they had watched after it 
was completed. 
For the speech-enabled scenarios, the Likert questionnaires contained attributes 
which focused on affective issues, engagement issues and issues relating to the 
interaction with respect to the dialogue itself and with respect to the content within 
the interaction. Participants completed a Likert questionnaire following each of the 
scenarios: one-to-one scenario "about train times", one-to-one scenario "about 
journey details" and the interactive scenario. The English group gave an overall 
mean score of 5.03 (on a 7-point scale) for one-to-one scenario "about train times", 
an overall mean score of 5.43 for one-to-one scenario "about journey details", and an 
overall mean score of 5.58 for the interactive scenario. Table 46 details the overall 
mean scores for the speech-enabled scenarios. 
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Questionnaire Statement 
"Train times" "Journey" Interactive 
(Mean=5.03) (Mean5.43) (Mean5.58) 
I felt in control when talking to the character. 4.50 4.90 5.08 
I felt embarrassed when talking to the character. 4.31 5.25 5.52 
I felt relaxed talking to the character. 4.52 5.58 5.58 
I felt stressed talking to the character. 4.42 4.96 5.50 
I enjoyed interacting with the character. 5.15 5.46 5.81 
I prefer speaking English in class, rather than 
5.19 5.31 
interacting with the character. 
I would be happy to talk to the character again. 5.54 5.77 6.19 
I felt that this interaction was useful for my 
6.33 6.33 6.31 
learning of English. 
I felt I always understood what the character 
6.06 6.23 6.38 
said. 
I felt that the character did not understand what I 
5.27 5.25 
said. 
I felt I always knew how to respond to the 
5.31 5.65 6.06 
character. 
I felt that this dialogue was too easy for me. 3.63 3.44 3.15 
I felt that the level of the language was difficult 
5.81 6.08 6.13 
for me to understand. 
I felt the character was difficult to understand. 5.58 5.84 5.90 
Table 46: Overall Mean Scores Speech Enabled Scenarios - English 
The above mean scores for the three speech-enabled scenarios are represented on the 
Chart 9. It can be seen that attitude scores for the individual attributes increased 
across the three consecutive speech-enabled scenarios, indicating that in the English 
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group, participants' attitudes are affected by a learning effect of interacting in the 
scenarios. 
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Chart 9: Speech Enabled Scenario - English Group 
Repeated-measures analysis was conducted across the attitude data for the three 
speech-enabled scenarios. Comparing the first one-to-one scenario against the 
second one-to-one scenario, it was found that each of the affective issues scored 
significantly higher in the second scenario than in the first. Participants felt 
significantly more in control (p=.033); they felt highly significantly less embarrassed 
(p=.000); they felt highly significantly more relaxed (p=.000); and they felt 
significantly less stressed (p=.Ol 1). Additionally, a preference for speaking the 
language in class, in comparison to speaking with the animated characters was 
highly significantly less in the second scenario than in the first (p=000) and the 
feeling that the character did not understand them was highly significantly less in the 
second scenario than in the first (p=.009). (Note that the issue of the character 
understanding them better in the second one-to-one scenario compared to the first 
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one-to-one scenario will be taken up in the discussion of the speech recognition 
results later in this chapter.) 
Comparing the second one-to-one scenario against the interactive scenario (the 
second one-to-one scenario was completed immediately prior to the interactive 
scenario) found significant differences amongst some individual attributes in the 
questionnaire. Participants felt highly significantly less stressed in the interactive 
scenario than in the second one-to-one scenario (p=.002); participants were highly 
significantly more happy to try the interactive scenario again (p=.00S) and 
participants were highly significantly more confident that they knew how to respond 
in the interactive scenario (p=.009). 
Although significant differences were not found across the three scenarios for the 
attribute 'I felt that this dialogue was too easy for me', the above chart shows a 
visible dip for this attribute which scored less than 4 on the 7-point scale for all three 
scenarios. This was highlighted in verbal interviews with the participants after usage 
of the program, where the participants commented that the questions asked by the 
system were not challenging. This suggests that the participants in this evaluation 
may not have been entirely suitable for the given lesson. However, it should also be 
noted that the attribute 'I felt that this interaction was useful for my learning of 
English' scored particularly highly across all three scenarios (over 6 on the 7-point 
scale) suggesting that even when the level of the lesson is not challenging, it is still 
seen as a useful exercise by learners. 
6.5.1.2 User Attitude Results - French 
An overall mean score of the observational scenario was 5.93 (on a 7-point scale) for 
the French group. Overall, attitudes towards the observational scenario were high. 






I felt I always understood what the characters said. 5.82 
I enjoyed listening to the characters. 5.86 
I felt stressed when listening to the characters. 6.04 
I felt the characters were difficult to understand. 6.14 
I felt relaxed when listening to the characters. 5.55 
I felt that this was useful for my learning of French. 6.11 
I felt anxious when listening to the characters. 5.75 
I felt that the level of the language was too difficult for me to 
understand. 
6.18 
Table 47: Overall Mean Scores Observational Scenario - French 
Again, the French group scored the observational scenario highly across the 
individual attributes, with no individual attribute scoring under 5 on the 7-point 
scale. Participants scored the attributes of feeling relaxed and feeling anxious lower 
than other individual attributes; again, this may be due to the observational scenario 
being the first scenario which the participants experience. 
With the speech-enabled scenarios, the French group gave an overall mean score of 
4.90 (on a 7-point scale) for one-to-one scenario "about train times", an overall mean 
score of 4.74 for one-to-one scenario "about journey details", and an overall mean 
score of 4.55 for the interactive scenario. The mean scores for each of the individual 









I felt in control when talking to the character. 4.54 4.39 4.21 
I felt embarrassed when talking to the character. 3.96 4.25 4.54 
I felt relaxed talking to the character. 3.89 4.36 4.14 
I felt stressed talking to the character. 5.00 5.11 4.56 
I enjoyed interacting with the character. 4.79 4.79 4.50 
I prefer speaking French in class, rather than 
interacting with the character. 
4.18 4.00 3.96 
I would be happy to talk to the character again. 5.14 5.21 5.11 
I felt that this interaction was useful for my 
learning of French. 
5.79 5.64 5.79 
I felt I always understood what the character 
said. 
6.04 5.07 4.82 
I felt that the character did not understand what I 
said. 
4.04 4.07 3.18 
I felt I always knew how to respond to the 
character. 
5.21 4.64 4.18 
I felt that this dialogue was too easy for me. 3.43 3.86 4.32 
I felt that the level of the language was difficult 
for me to understand. 
6.36 5.33 5.32 
I felt the character was difficult to understand. 6.21 5.64 5.11 
Table 48: Overall Mean Scores Speech Enabled Scenarios - French 
The above mean scores for the three speech-enabled scenarios are represented in 
Chart 10. It can be seen that attitude scores for the individual attributes did not 
increase in the same way for the French group as they did for the English group 
across the three consecutive speech-enabled scenarios. 
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Chart 10: Speech Enabled Scenario - French Group 
The results for the French group were essentially different from the English learner 
group. The overall mean score decreased across the three speech-enabled scenarios. 
The first one-to-one scenario scored the highest mean score, with the interactive 
scenario scoring the lowest mean score. Repeated-measures analysis was conducted 
across the attitude data for the three speech-enabled scenarios. Comparing the first 
one-to-one scenario against the second one-to-one scenario, it was found that 
participants felt that they understood the characters less in the second one-to-one 
scenario than in the first one-to-one scenario (p=.023). Highly significant results 
were also found for two of the interaction-content attributes. Participants felt that 
they found the characters in the second one-to-one scenario more difficult to 
understand (p=.002) and that the level of the language was more difficult in the 
second one-to-one scenario (p=.003).  The first one-to-one scenario focussed only on 
train time information while the second one-to-one scenario first asked which 
destination in the host country the learner would like to go to and proceeded to ask 
about train time and platform information. There was more variety in this one-to-one 
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scenario and therefore learners would not be able to predict what they would be 
asked next. This may account for the significant differences between some of the 
interaction-content attributes in the questionnaire. 
In comparing the second one-to-one scenario against the interactive scenario, 
participants felt significantly more stressed in the interactive scenario than in the 
second one-to-one scenario (p=.017). Participants felt that the characters in the 
interactive scenario understood them less than the character in the one-to-one 
scenario (p=.035). Further, participants felt that they found the characters in the 
interactive scenario more difficult to understand (p=.041) and that the one-to-one 
scenario dialogue was easier than the interactive scenario dialogue (p=.025). 
(Note that the issue of the character understanding them better in the first one-to-one 
scenario, compared to the second one-to-one scenario, and better in this scenario than 
in the interactive, will be taken up in the discussion of the speech recognition results 
later in this chapter.) 
6.5.1.3 A Comparison of English and French Results 
The English group's attitudes towards the speech-enabled scenarios were different to 
the French group's attitudes. The English group exhibited an increase in attitudes in 
their progression through the lesson, whereas the French group exhibited a decrease. 
Additionally the English group exhibited less stress and anxiousness the more the 
progressed through the speech-enabled scenarios. However, the French group felt 
that the characters were more difficult to understand as they progressed through the 
scenarios and that the content became more difficult as they progressed. 
Although there were numerous differences between the two groups of participants, 
language of study, first language and local culture notwithstanding, these findings are 
difficult to explain. The lessons are designed to offer a progression through the 
'lesson', starting with the observational scenario, practising the language with a 
series of question and answer dialogues in the one-to-one scenarios and culminating 
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in the interaction scenario where the learner accomplishes the transactional task 
within the virtual scene. The English group appeared to become more relaxed / less 
anxious as they progressed through the lesson whereas the French group appeared to 
focus on the dialogues becoming more difficult. It is possible that an inherent 
difference in attitude to learning the languages is present within the two groups. If 
the English group relish the challenge of the lessons and become more relaxed in 
their interaction with the characters, this may be in part due to how they feel about 
learning the language. If the French group notice the difficulty of the target language 
as the lesson progressed, this may in part be due to their attitudes towards learning 
the language itself. These points are taken up again in the discussion of the 
motivation results of the two groups following. 
6.5.2 Motivation Results 
The results from motivation questionnaires before and after experiencing the CALL 
system are described separately for each language. A within subjects comparison 
was made for each of the two language groups. Additionally, some analysis was 
made to compare the motivation of the two language groups before they experienced 
the CALL system. This highlights some fundamental differences between the two 
groups of learners on what motivates them to learn the target language. 
6.5.2.1 English Group 
All 48 students in the English group completed the motivation questionnaire at the 
beginning of the session, prior to using the application to gather their attitudes in 
general to studying English. After using the application, the questionnaire was 
administered again to gauge their attitudes to studying English with the recent 
experience of using the CALL program. The mean scores of pre and post motivation 
attitudes are given in Table 49. 
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Questionnaire attribute Motivation 1 Motivation 2 
Intrinsic Motivation 
Knowledge - phrases 6.10 6.23 
Knowledge - culture 5.79 5.96 
Accomplishment - challenge 5.85 6.12 
Accomplishment - progress 6.02 6.15 
Stimulation - good feeling 5.94 6.31 
Stimulation - understanding 6.15 6.40 
Extrinsic Motivation 
Integrated - communicate 6.25 6.21 
Integrated - interact 6.02 6.40 
Identified - develop 6.13 5.75 
Identified - person 5.15 5.13 
Introjected - speak L2 5.08 4.69 
Introjected - ashamed 2.45 2.23 
External - expected 2.38 2.19 
External - grade 3.40 3.90 
Amotivation 
Amotivation - pointless 1.83 1.50 
Amotivation - compulsory 1.67 1.46 
Table 49: Pre and Post Usage Motivation scores - English 
As can be seen from the above table, each of the individual attributes in the Intrinsic 
Motivation section increased after usage with the CALL system. As intrinsic 
motivation is seen as an indicator of success in foreign language learning, this is a 
positive result for the CALL system. Many of the extrinsic motivation attribute 
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scores fell slightly after use of the system. In other words, the students were less 
likely to positively assign the extrinsic attributes to their learning. The external 
regulation feature of 'getting a good grade' increased after usage of the system. 
However, this is to be expected given the surroundings in which the testing took 
place (i.e school premises). It is perhaps difficult for students to disassociate any 
activity that takes place in school from the aims of the school system (i.e. to achieve 
good grades). Finally, both of the Arnotivation attribute scores fell after use of the 
system. Although the Amotivation scores were low to begin with, this is a very 
encouraging result as it suggests that for this group of learners, the CALL system 
could decrease feelings of amotivation such as that learning English is pointless or 
that the students are only learning English because it is compulsory and they will 
choose to quit studying English as soon as is possible. 
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Chart 11: Motivation Pre and Post Usage Scores - English Group 
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A within-subjects repeated-measures analysis (GLM) was performed on the pre and 







Square F Sig. 
Knowledge - phrases .375 1 .375 1.831 .182 
Knowledge - culture .667 1 .667 2.350 .132 
Accomplishment - challenge 1.760 1 1.760 4.664 .036 
Accomplishment- progress .375 1 .375 2.660 .110 
Stimulation -good feeling 3.375 1 3.375 16.481 .000 
Stimulation - understanding 1.500 1 1.500 7.421 .009 
Integrated - communicate .042 1 .042 .123 .728 
Integrated - interact 3.375 1 3.375 8.093 .007 
Identified - develop 3.375 1 3.375 8.517 .005 
Identified - person .010 1 .010 .014 .907 
Introjected - speak L2 3.760 1 3.760 4.683 .036 
Introjected - ashamed .880 1 .880 2.128 .152 
External - expected .862 1 .862 1.546 .220 
External - grade 6.000 1 6.000 5.036 .030 
Amotivation - pointless 2.667 1 2.667 10.162 .003 
Amotivation -compulsory 1.042 1 1.042 7.036 .011 
Table 50: Repeated Measures Analysis of Pre and Post Usage Motivation - English 
Feelings of accomplishment with the challenge of speaking in English increased 
significantly after use with the SPELL system (p=.036). Both stimulation attributes 
were found to have highly significant increases after use with the CALL system: a 
good feeling when speaking in English (p=.000) and a good feeling when 
understanding English (p=.009). The integrated attribute 'important to interact with 
people who speak English' also significantly increased (p=.007) after use with the 
CALL system. The identified attribute 'good for my personal development' 
significantly decreased (p=.005) after usage with the CALL system. This does not 
suggest that participants feel that learning English is not good for their personal 
development, but rather that learning simply for personal development became less 
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of a reason after usage with the system. The introjected attribute 'it is important for 
me to show others I can speak a second language' also significantly decreased 
(p=.036) after using the CALL application, indicating that this external motivation 
became less of an issue after students experienced the CALL system. 
Each of the attributes in the extrinsic motivation are thought of as belonging on a 
sliding scale indicator of success, such that the high scores in attributes of integration 
and identification are stronger indicators of success than high scores in instrumental 
and introjected attributes (Deci & Ryan, 1991). 
Upon usage of the CALL application, scores for 'getting a good grade' significantly 
increased (p=.030). As mentioned above, this may in part be due to the environment 
in which the testing took place and the pressures for school students to pass exams. 
However, Ellis (1985) warns that "we do not know whether it is motivation that 
produces successful language learning, or successful learning that enhances 
motivation" (Ellis, 1985:119). So, for example in the case of external regulation 
feature 'get a good grade', this could have increased because the student felt they had 
accomplished the 'task' of interacting with the characters and therefore this is good 
for their overall learning and thus as a consequence their grade would be better and 
thus making the connection that getting a good grade is important for language 
learning. 
Both Amotivation attributes significantly decreased after usage of the CALL system. 
Students were less likely to see the study of English as being pointless (p=.003) after 
usage with the CALL system; students were less likely (p=.Ol I) to feel that they only 
study English because it is compulsory and will drop the subject at the first 
opportunity. 
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6.5.2.2 French Group 
All 28 students in the French group completed the motivation questionnaires at the 
beginning of the session and after using the application. The mean scores of pre and 
post motivation attitudes are given in Table 51. 
Questionnaire attribute Motivation I Motivation 2 
Intrinsic Motivation 
Knowledge - phrases 5.82 5.82 
Knowledge - culture 4.89 4.64 
Accomplishment - challenge 5.46 5.79 
Accomplishment - progress 5.85 6.04 
Stimulation - good feeling 5.21 5.43 
Stimulation - understanding 6.21 6.21 
Extrinsic Motivation 
Integrated - communicate 5.79 5.68 
Integrated - interact 4.82 4.79 
Identified - develop 5.64 5.25 
Identified - person 4.96 4.68 
Introjected - speak L2 5.36 5.00 
Introjected - ashamed 3.43 3.71 
External - expected 3.19 3.19 
External - grade 4.79 5.07 
Amotivation 
Amotivation - pointless 2.54 2.21 
Amotivation - compulsory 2.93 2.71 
Table 51: Pre and Post Usage Motivation scores - French 
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As can be seen from the above table, most of the individual attributes in the Intrinsic 
Motivation section increased after usage with the CALL system. A slight decrease 
was found for the individual attribute "know about culture". Also, many of the 
extrinsic motivation attribute scores fell slightly after use of the system. In other 
words, the students were less likely to positively assign the extrinsic attributes to 
their learning. However, the external regulation statement ('good grade') increased 
after usage of the system. Again, this may be due to the school environment in 
which the testing took place. It was also interesting to find that the introjected 
statement of shame increased with the second questionnaire. This may have been 
influenced by the participants' feelings of anxiety when interacting with the system if 
they felt they did not know how to respond. Finally, both Amotivation attribute 
scores fell after use of the system. The overall mean scores for the pre and post 
motivation questionnaire attributes for the French group is presented in Chart 12. 
—4—MOT1 —I MOT2 
0 	Z e /., / 0 f z ,q sp 4,C2
Q CS 	
/ 
	 C6 lb qj 
/ / 	
/ I 
Chart 12: Motivation Pre and Post Usage Scores - French Group 
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A within subjects repeated measures GLM analysis was performed on the data from 







Square F Sig. 
Knowledge - phrases .000 1 .000 .000 1.000 
Knowledge - culture .875 1 .875 2.224 .148 
Accomplishment - challenge 1.446 1 1.446 2.992 .095 
Accomplishment - progress .463 1 .463 1.091 .306 
Stimulation - good feeling .643 1 .643 1.676 .206 
Stimulation - understanding .000 1 .000 .000 1.000 
Integrated - communicate .161 1 .161 .283 .599 
Integrated - interact .018 1 .018 .021 .885 
Identified - develop 2.161 1 2.161 6.996 .013 
Identified - person 1.143 1 1.143 1.108 .302 
Introjected - speak L2 1.786 1 1.786 3.392 .077 
Introjected -ashamed 1.143 1 1.143 1.728 .200 
External - expected .000 1 .000 .000 1.000 
External - grade 1.143 1 1.143 2.842 .103 
Amotivation -pointless 1.466 1 1.466 1.711 .194 
Amotivation - compulsory .643 1 .643 1.299 .264 
Table 52: Repeated Measures Analysis of Pre and Post Usage Motivation - French 
Overall, only one attribute in the questionnaire produced any statistically significant 
differences for the pre and post usage motivation questionnaire. The identified 
attribute 'good for my personal development' significantly decreased (p=.013) after 
usage with the CALL system. Again, this does not suggest that participants feel that 
learning English is not good for their personal development, but rather that learning 
simply for personal development became less of a reason after usage with the 
system. 
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6.5.2.3 Comparison of Results from English Learners in China and French Learners 
in Scotland 
Data from the motivation questionnaires were analysed for the two language groups. 
Table 53 details the means for each of the individual attributes on the motivation 
questionnaire that was administered at the beginning of the session. That is, these 
compare the motivation of the two groups of participants prior to their use of the 
system, and therefore give a general comparison of the two groups, given their prior 
experience with studying the target language. 
What is striking about the overall mean scores for each attribute in the questionnaire 
is the division between the two sides of the self-determination continuum. Excepting 
one statement (Stimulation - understanding), the English group score higher mean 
scores in all the Intrinsic motivation categories and the two internally regulated sub-
category attributes; whereas, the French group score higher in the externally 
regulated sub-categories and the amotivation attributes. This suggests an overall 
division in motivating regulation between the two learner groups, which is perhaps a 
cultural one. 
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Questionnaire attribute English N=48 French N=28 
Intrinsic Motivation 
Knowledge - phrases 6.10 5.82 
Knowledge - culture 5.79 4.89 
Accomplishment - challenge 5.85 5.46 
Accomplishment - progress 6.02 5.85 
Stimulation - good feeling 5.94 5.21 
Stimulation - understanding 6.15 6.21 
Extrinsic Motivation 
Integrated - communicate 6.25 5.79 
Integrated - interact 6.02 4.82 
Identified - develop 6.13 5.64 
Identified - person 5.15 4.96 
Introjected - speak L2 5.08 5.36 
Introjected - ashamed 2.45 3.43 
External - expected 2.38 3.19 
External - grade 3.40 4.79 
Amotivation 
Amotivation - pointless 1.83 2.54 
Amotivation - compulsory 1.67 2.93 
Table 53: Pre - Usage Motivation Scores English v French 
Chart 13 depicts these overall mean scores graphically. 
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Chart 13: Pre usage Motivation scores English v French 
A between-subjects independent samples t-test was performed on the data in order to 
find any significant differences between the two groups for each of the individual 








Square F Sig. 
Knowledge - phrases 1.414 1 1.414 2.068 .155 
Knowledge - culture 14.286 1 14.286 10.509 .002 
Accomplishment- challenge 2.688 1 2.688 2.140 .148 
Accomplishment - progress .493 1 .493 .472 .494 
Stimulation - good feeling 9.250 1 9.250 11.125 .001 
Stimulation - understanding .083 1 .083 .158 .692 
Integrated - communicate 3.812 1 3.812 2.947 .090 
Integrated - interact 25.440 1 25.440 16.078 .000 
Identified - develop 4.111 1 4.111 3.635 .060 
Identified - person .583 1 .583 .247 .621 
Introjected - speak L2 1.326 1 1.326 .875 .353 
Introjected - ashamed 16.913 1 16.913 7.694 .007 
External - expected 11.343 1 11.343 5.777 .019 
External - grade 34.162 1 34.162 14.187 .000 
Amotivation - pointless 8.724 1 8.724 8.107 .006 rAmotivation -compulsory 28.160 1 28.160 16.735 .000 
Table 54: Between Subjects Differences for Motivation 1- English v French 
The English group had significantly higher ratings for two intrinsic motivation 
attributes: they indicated a tendency towards their reasons for learning the target 
language for the enjoyment they get from learning about other people and cultures 
(p=.002); the English group also showed significantly stronger results towards the 
intrinsic motivation attribute of getting a good feeling when I speak in the target 
language (p=.001). Additionally, the English group expressed significantly stronger 
tendencies towards learning the target language because "it is important in my life to 
interact with people who speak" the target language (p=.000). This attribute is part 
of the extrinsic motivation, belonging to the Integrated Regulation on the self-
determination continuum. Integrated Regulation is the most self determined of the 
extrinsic motivation categories. It is claimed that "actions categorized by integrated 
motivation share many qualities with intrinsic motivation, although they are still 
considered extrinsic because they are done to attain separable outcomes rather than 
for their inherent enjoyment." (Dcci & Ryan, 2000, p.73). However, it can be seen 
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that the English group had significantly higher results in the more self-determined, or 
autonomous sides of the continuum. 
In contrast, the French group had significantly higher scores for those attributes at 
the opposite end of the continuum; the French group scored significantly higher 
results for the more externally regulated motivation than the English group. The 
French group were significantly more motivated to learn French because they "would 
feel ashamed if they couldn't speak in a second language" (p=.007). External 
pressures of rewards or punishment were also significantly more important to the 
French group than the English group. The French group were significantly more 
likely to learn the second language because it was "expected of them" (p=.Ol 9) or in 
order to "get a good grade" (p=.000) than the English group. 
These results do not show that the French group were more extrinsically motivated 
than they were intrinsically motivated. The results for both groups show that they 
indicated stronger feelings towards the intrinsic motivation attributes than the 
extrinsic motivation attributes. However, the English group was more strongly 
intrinsically motivated than the French group, whereas the French group was more 
strongly extrinsically motivated than the English group. 
Additionally, the French group showed statistically stronger feelings of amotivation 
than the English group. Again, the French group did not rate the amotivation 
attributes highly in comparison with the other attributes in the motivation 
questionnaire, and the overall means for the amotivation scores were low; however, 
in comparison to the English group, their attitudes towards learning the target 
language are striking. A significantly higher result was found for the attribute "I 
don't see the point in learning <English / French>" (p=.006); similarly, the French 
group were significantly more sensitive to having to study French because there was 
no other choice. The attribute "I take <English / French> because it is compulsory. I 
will drop it as soon as I can" was significantly higher for the French group than the 
English group (p=.000). 
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These results must be considered in light of the individual differences between the 
two groups of students involved in the study. The students involved are studying 
different foreign languages, in different schools, with differing methods and 
expectations. It is also unclear whether the students in the English group were more 
susceptible to a response acquiescence bias, although their lower scores towards one 
of the introjected attributes and both external regulation attributes would indicate that 
they were not. 
In addition, as the study was primarily interested in the students' use and perceptions 
of the CALL system, the motivation questionnaire was designed to be succinct while 
still containing attributes within each of the categories on the self-determination 
continuum. However, to draw any firm conclusions, a more in-depth study of 
students' motivations would have to be made. However, the results presented above, 
prior to any use of the CALL application, indicate that there is a difference in general 
motivating attitudes towards learning the target language between the two 
participating groups. This difference in motivation towards learning the target 
language may impact on the participants' attitudes towards using the CALL program. 
6.5.3 Interview Data 
Qualitative data was collected at the end of the session on participants' opinions on 
the program. In this evaluation, all 76 participants were able to complete the 
interview. 
Participants were asked if they thought that the program was helpful when the learner 
didn't understand something. 37 participants from the English group (77.1%) said 
that they thought that it was. The remaining 28.9% stated that they felt they did not 
require any help as they understood everything. 24 participants from the French 
group (85.7%) felt that the program helped them while the remaining 14.3% of 
French participants stated that they did not need any help. 
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Participants were asked if they thought the program was a useful learning tool. 47 
participants from the English group (97.9%) said that they thought it was a useful 
learning tool. The remaining one participant said that they thought it was too easy 
for them. 27 participants from the French group (96.4%) said that they thought it 
was a useful learning tool. The remaining one participant felt that the level was too 
easy for them and that they preferred using tapes and books when studying French. 
Participants were asked if they enjoyed using the program. 47 participants from the 
English group (97.9%) said that they did. The remaining one participant said that 
they did not enjoy the program because the characters did not understand them. 24 
participants from the French group (85.7%) said that they enjoyed using the program. 
Comments from the remaining participants reveal that two participants did not enjoy 
using the program due to speech recognition difficulties; further, two more 
participants did not enjoy using the program due to feeling embarrassed about talking 
to the characters. 
6.5.4 User Response Data 
During the sessions, the participants' utterances are recorded in order that analysis 
can be made on the speech recognition accuracy of the system. In addition, these 
utterances are later transcribed and categorised into response type data. Again, four 
categories of response type were used: 'answer only', 'phrase', 'sentence' and 
'verbal non answer'. 
Tables 55 and 56 detail the response types for the participants in the evaluation. The 
response types are given for the individual dialogues within the lesson for both 
language groups. 
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0-01 48 341 30.5% 34.0% 29.6% 5.9% 
0-02 1 	48 316 39.6% 25.3% 32.6% 2.5% 
INT 1 	48 452 57.5% 22.3% 19.2% 0.9% 
TOTAL 1109 44.1% 26.8% 26.2% 2.9% 
Table 55: User Response Type - English 








0-01 28 176 41.5% 18.8% 32.4% 7.4% 
0-02 1 	28 156 53.2% 14.1% 21.2% 11.5% 
INT 1 	28 353 58.1% 26.1% 12.7% 3.1% 
TOTAL 685 52.7% 21.5% 19.7% 6.1% 
Table 56: User Response Type - French 
As can be seen from the above tables, the participants from the French group gave a 
higher percentage of 'answer only' responses than the English group overall, 52.7% 
for the French group compared to 44.1% for the English group. The English group 
gave full sentence responses 26.2% of the utterances, while the French group 
attempted full sentence utterances in 19.7% of all utterances. 
The French group attempted full sentence responses more frequently in the first one-
to-one scenario than in the second one-to-one scenario, whereas the English group 
attempted full sentence responses more frequently in the second one-to-one scenario. 
Both groups of participants gave more one-word responses in the Interactive scenario 
than in the one-to-one scenarios. As the interactive scenario represents a simulation 
of the scenario which in real life, this dialogue context may represent one in which 
the use of the full sentence responses is less likely. This pattern of shorter responses 
in the interactive scenario is consistent with that found in the previous experiments 
described in this thesis. 
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As can be seen from Table 56 (French), there was a high percentage of 'verbal non-
answer' response types for the second one-to-one scenario. Further investigation of 
this found that the majority of these utterances were the participant speaking to 
themselves in English, often stating that they did not understand the question. The 
confusion of some participants in this one-to-one scenario is consistent with the 
significantly higher attitude results to the interaction-content statements in the 
attitude questionnaires, which were described in section 6.5.1.2. Significant 
differences were found for the questionnaire attributes 'always understood what the 
character said', 'character difficult  to understand' and 'level of the language 
difficult' between the first and second one-to-one scenarios for the French group. 
6.5.5 Speech Recognition Performance 
Upon transcription of the user responses, the accuracy of the speech recognition 
component is then analysed by comparing the transcribed utterances with the text 
string output from the system, which is defined in the recognition grammars. The 
utterances are then grouped into in-grammar and out-of-grammar utterances. 
6.5.5.1 In-Grammar / Out-of-Grammar Rates 
Tables 57 and 58 detail the in-grammar and out-of-grammar responses for the 
participants in the evaluation. The results are given for the two language groups 
separately. 
Interaction Utterances IG OOG 
0-01 341 47.2% 52.8% 
0-02 316 50.3% 49.7% 
INT 452 72.1% 27.9% 
Total 1109 58.3% 41.7% 
Table 57: In-grammar and Out-of-grammar User Input - English 
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Interaction Utterances IG OOG 
0-01 176 50.0% 50.0% 
0-02 156 1 	40.4% 59.6% 
INT 353 58.6% 41.4% 
Total 685 52.3% 47.7% 
Table 58: In-grammar and Out-of-Grammar User Input - French 
Although overall there was a slight majority of utterances that were in-grammar 
across all participants, there was a higher percentage of utterances which were in-
grammar for the English group than the French group. The above tables also show 
that the participants in both language groups produced more in-grammar responses in 
the Interactive scenario than in the one-to-one dialogues across both languages. This 
is consistent with the findings from the previous experiments and may in part be due 
to the more transactional nature of the interactive dialogue or because the Interactive 
scenario produces shorter utterances from the participants than the one-to-one 
scenanos. 
6.5.5.2 In-Grammar Utterances 
Further analysis of the recognition accuracy of the system was made. Investigation 
was made of the system recognition accuracy for the in-grammar utterances. The 
system recognition output of these utterances was analysed for both word for word 
recognition and semantic value recognition. The semantic value recognition rates 
include the word for word utterances and in addition those utterances where the 
semantic value of the participant's utterance has accurately been recognised. Tables 
59 and 60 detail the recognition accuracy for the in-grammar utterances across the 
two groups. 
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0-01 161 62.1% 71.4% 8.1% 20.5% 
0-02 159 67.3% 79.2% 3.1% 17.6% 
INT 326 68.7% 81.0% 1.8% 17.2% 
TOTAL 646 66.7% 78.2% 3.7% 18.1% 
Table 59: In-grammar Recognition Accuracy - English 





0-01 88 34.1% 72.7% 9.1% 18.2% 
0-02 63 57.1% 74.6% 14.3% 11.1% 
INT 207 55.1% 61.4% 6.3% 32.4% 
TOTAL 358 50.3% 66.5% 8.4% 25.1% 
Table 60: In-grammar Recognition Accuracy - French 
Overall, 66.7% of all IG utterances for the English group and 50.3% of all IG 
utterances for the French group had an accurate word for word recognition. 
Reflecting participants' views on the characters understanding them in the 
experiment, the recognition accuracy of the French group was lower than the 
recognition accuracy for the English group. In contrast to previous findings, which 
suggested that word for word accuracy was higher for the group that gave shorter 
responses, in this experiment, the recognition accuracy was higher for the English 
group who on the whole produced longer utterances. One possible explanation for 
this is that the commercial recogniser used for the experiment may have more 
advanced models for their English package than for the other language packages. 
There was a slight increase for accurate recognition of the semantic value; overall 
78.2% of IG utterances of the English group and 66.5% of IG utterances of the 
French group had accurate recognition of the semantic value. Accurate recognition 
of the semantic value allows the dialogue to continue effectively between the system 
and the user; the system has 'understood' the user's response correctly. For example, 
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in the data, to the question "Where would you like to go?" one participant answered 
"I want to go Oxford." The system recognised this, incorrectly, as "I want to go to 
Oxford." In this case, the system was able to respond to the participant's answer 
appropriately (by then asking questions relating to the departure time of the train to 
Oxford), however, the error in the participant's response would not be accurately 
recognised. Therefore, in this case, the animated character would not have 
responded with a recast where it was required. The correct recognition of the 
semantic value is useful for the facilitation of the dialogue between the characters 
and the learner; however, it does not always indicate that the learner's errors have 
been identified. The word for word accuracy category includes those utterances 
where an error had been made by participants that were correctly recognised. 
However, the accuracy rates for the word for word recognition are low, particularly 
for the French group. This suggests that although such a dialogue system is useful 
for learners practising the target language, it is not reliable as a tool for accurate 
identification of learners' errors. The current system only offers a recast in the 
situation where the system has recognised an utterance which is tagged as containing 
an error. In this case, the system would recast the utterance as additional input to the 
learner. However, as can be seen above, there are some instances where the learner 
makes an error but the system does not recognise it accurately. In this case, the 
learner does not receive a recast from the animated character. In the one-to-one 
scenarios, the dialogue between the learner and the character concludes with a 
summary of the interaction which offers learners additional grammatical input. An 
option for further research is to include the recast strategy at all stages of the 
dialogue, irrespective of there being an error made or not, and gathering participants' 
opinions on the use of the persisting recast strategy. 
The remainder of the utterances were either erroneously rejected, or misrecognised 
by the recognition component. A higher proportion of IG utterances in both groups 
were rejected by the system. 18.1% of the English IG utterances and 25.1% of the 
French IG utterances were rejected by the system. The effect of a system reject at 
any stage in the dialogues is that the character repeats or reformulates the initial 
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question and the user has another opportunity to respond to the question. Although 
this does not hinder the dialogue between the system and the user, it may contribute 
to participants' perceptions of the recognition performance of the application. 
6.5.5.3 Out-of-Grammar Utterances 
Investigation was then made on the out-of-grammar utterances made by the 
participants. It is expected that most out-of-grammar utterances should be rejected 
by the system, as the system is not programmed to 'listen' for these utterances. 
However although these utterances are out-of-grammar, the system may 
misrecognise some of these utterances for something within the recognition 
grammars. Analysis of the out-of-grammar utterances classifies the results into three 
categories: correct rejection of the utterance, recognition of the correct semantic 
value of the utterance or misrecognition of the semantic value of the utterance. For 
example, an utterance may contain a mid utterance repetition, which would not be 
included in the recognition grammars. However, if the system then misrecognises 
this utterance for an utterance that is in the recognition grammars, and the value of 
the recognition is accurate, then the system will proceed appropriately. For example, 
in the data, one participant answered "Le train pour Nice part a dix dix heures." The 
system recognised this as "Le train pour Nice part a dix heures" thus continuing the 
dialogue as if the participant's utterance had not contained this disfluency. Note that 
as with the semantic value recognition in the IG utterances, these correctly 
recognised semantic value utterances would not necessarily trigger the system to 
offer feedback to the user in the form of recast. Again, they only indicate those 
utterances where the dialogue proceeds with the response that the participant 
intended. Tables 61 and 62 detail the category types for the out-of-grammar 











0-01 180 67.2% 16.7% 16.1% 
0-02 157 63.7% 26.1% 10.2% 
INT 126 69.0% 26.2% 4.8% 
TOTAL 463 66.5% 22.5% 11.0% 










0-01 88 58.0% 13.6% 28.4% 
0-02 93 34.4% 29.0% 36.6% 
tNT 146 63.7% 24.0% 12.3% 
TOTAL 327 53.8% 22.6% 23.5% 
Table 62: Out-of-grammar Recognition - French 
The majority of OOG utterances were correctly rejected by the system: 66.5% for the 
English group and 53.8% for the French group. Such utterances include utterances in 
the participants' first language (thinking aloud), non-lexical responses or hesitation 
noises as well as responses that are inappropriate to the question asked. A total of 
22.5% of OOG utterances in the English group and 22.6% of OOG utterances in the 
French group were recognised with the correct semantic value. These utterances 
often include short disfluencies in the user's utterance or self-repairs which entailed 
the utterance was OOG; however, the system recognised the utterance with the 
intended semantic value. An example of a self-repair in the data which resulted in 
the recognition of the correct semantic value is the response "nine fifty in the aft- in 
the evening" which was recognised as "nine fifty in the evening" 
A total of 11.0% of OOG utterances for the English group and 23.5% of OOG 
utterances for the French group were misrecognised with the wrong semantic value. 
These are the most problematic as they cause confusion on the user's part. Analysis 
of these OOG misrecognitions highlighted that there were some problems in the 
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English data (which also occurred in the IG misrecognition results) with similar 
sounding time responses. For example, there were multiple misrecognitions of 
"thirteen" for "thirty", "fourteen" for "forty" and "fifteen" for "fifty", and vice versa. 
Investigation of the French OOG utterances that were misrecognised found that 
multiple errors were found with similar sounding time phrases, for example "treize 
heures" being misrecognised as "trois heures". However, another recurring 
misrecognition, where an explanation is not obvious, was the misrecognition of 
"paris" as "nice". 
6.6 Discussion 
The CALL program was able to boost the motivation levels of the participants in the 
English group; however, a similar boost was not found in the French group. It was 
found that the French group was more motivated by external rewards than the 
English group and the English group was more motivated by intrinsic rewards. 
A comparison of the motivation attributes of the two groups prior to use of the 
system found a distinct divide between motivation types of the two groups. Given 
that there was such a divide, it appears that this type of language learning activity 
was unable to boost the motivation of the group whose motivation is externally 
regulated to the same degree as it could boost the motivation of more intrinsically 
motivated learners. 
The group whose motivation was intrinsically motivated had an increase in their 
motivation levels after using the system. As this system is more akin to a real world 
experience, those students who already expressed that they were intrinsically 
motivated expressed that their motivation was boosted by using the system. Those 
students who were more extrinsically motivated did not appear to increase their 
motivation to learning the target language after using the system. Such students are 
motivated by exam or grade results. However, as this system is perhaps different to 
their current learning practices, they did not view it as beneficial to the same extent. 
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It has been pointed out (Weiner, 1990) that behavioural theories tended to focus on 
extrinsic motivation (i.e. rewards) while cognitive theories focus on intrinsic 
motivation (i.e. goals). Local learning cultures may prioritise one learning theory 
over the other. The design of the CALL program described in this thesis is based on 
cognitive learning theories. Therefore, it maybe that learners who are accustomed to 
teaching methodologies based on cognitive theories were more motivated by this 
program; whereas learners who are accustomed to teaching methodologies based on 
behavioural theories were not motivated to the same degree. 
The local cultures of the two participant groups in this study may have influenced the 
students' motivation. The French students may perceive learning French as another 
school subject rather than a means of communicating with speakers of the target 
language (in a way that the English cohort seemed to). In this way, the CALL 
activities were perhaps not viewed as being beneficial or motivation enhancing for 
them. There may be also more of a perceived need for the English group to learn 
English, than the French group to learn French. Intrinsic and extrinsic motivation are 
not mutually exclusive and students can be motivated by different types of 
motivation. However, the English group showed stronger signs of intrinsic 
motivation than the French group. The reverse was true of the extrinsic motivation 
attributes. It would be interesting to measure any changes to intrinsic and extrinsic 
motivation over an extended period of time in order to investigate whether 'getting 
used to' the CALL program and the methodological approach had any effect on 
learners' motivations. However, that is beyond the scope of this thesis. 
6.7 Summary 
This chapter detailed the evaluation of the 'At the station' lesson for learners of 
English as a Foreign Language and French. Investigation was also made on the 
users' motivations towards studying the target language and any effects of using the 
CALL program on their motivations. The results of the evaluation showed that the 
English group were more intrinsically motivated than the French group and the 
French group were more extrinsically motivated than the English group. Using the 
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program had a significant positive effect on the English group's intrinsic motivation, 
and the more self-regulated of the extrinsic motivations. However, using the 
program did not have a significant effect on the French group. Overall, data 
indicated positive user attitudes towards using the program and interacting with the 
characters with these two groups of learners. Analysis of user responses showed the 
French group tended towards shorter responses than the English group. However, 
interestingly in this evaluation, and in contrast to the results found in the previous 
two evaluations, the English group scored higher recognition accuracy than the 
French group. The following chapter discusses the overall findings of the 
evaluations, discusses the research contributions this thesis has made and details 




Discussion and Conclusions 
7.1 Introduction 
A communicative approach to Computer Assisted Language Learning requires the 
implementation of systems that allow users to formulate their own responses in the 
target language rather than selecting from a list of options. In a speech-enabled 
interactive CALL program, this requires the development of complex recognition 
grammars and advanced dictionary work. The work described in this thesis is a step 
towards interactive CALL. 
The CALL application described in this thesis allows open responses from learners 
in which the learner is able to formulate their own responses at every dialogue stage. 
This is a novel approach in the field of CALL, but a necessary development in 
research in speech-enabled applications. Speech-enabled CALL applications which 
either state to the learner what they can answer or offer the learner a limited choice 
of options do not push the learner to construct their own responses, which is seen as a 
necessary process in second language acquisition. The speech-enabled dialogues in 
this system are more natural as they allow the learner to have an open choice in their 
response and the learner can formulate their own response. This more closely 
follows the communicative approach used in human-human learning. 
In creating this type of open response, the recognition files are programmed with 
possible grammatical and ungrammatical utterances, so that if the learner makes a 
grammatical error, the system can recognise the utterance and then immediately give 
feedback to the learner on their responses. This immediate feedback is also a novel 
feature for language learning applications. The system can 'flag' an error has been 
made and then execute a command whereby the animated agent gives immediate 
feedback on the learner's language production. 
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In addition, in order to investigate the use of a speech-enabled CALL program, a full 
working version is necessary in order that the evaluations of such a system are 
realistic. Each of the evaluations in this study involved the application as a whole, 
rather than simply the speech-enabled dialogues. Data were collected on the 
performance of the recogniser, and also on users' perceptions of using the program. 
In this chapter, a summary of the main findings of the evaluations is presented with 
some discussion. Some thoughts and ideas on future work on the speech-enabled 
CALL program are then described. Finally, some limitations of the current study are 
described. 
7.2 Main Findings of the Study 
Three empirical evaluations were conducted on the CALL program. These 
evaluations offered results in the recognition component for the open dialogue CALL 
system, users' attitudes towards using the program and interacting with the 
characters, users' attitudes to a particular design feature of the program and users' 
motivations towards studying the target language. Each of these topics is 
summarised below. 
7.2.1 Recognition Component 
The in-grammar recognition results for the three evaluations are summarised in Table 
63. 
253 





Eval 1 JP 286 72.4% 79.4% 10.8% 9.8% 
Eval 1 IT 779 56.4% 66.2% 8.2% 25.5% 
Eval 2 JP 245 73.1% 74.3% 5.7% 20.0% 
Eval 2 IT 434 57.1% 64.5% 5.5% 30.0% 
Eval 3 ENG 646 66.7% 78.2% 3.7% 18.1% 
Eval 3 FR 358 50.3% 66.5% 8.4% 25.1 0% 
Table 63: Overall In-Grammar Recognition Results Summary 
Results of word for word accuracy across the languages range from 50.3% to 73.1% 
although the correct recognition of the user's intended response is higher at between 
64.5% and 79.4%. One ambition in speech-enabled applications is for the system to 
be able to accurately identify learners' errors and offer some feedback to those 
errors. In the design of the CALL program described in this thesis, feedback in the 
form of a 'recast' was given to learners implicitly if the system identified that the 
learner made an error or did not give a full sentence response. By using implicit 
feedback, the system did not explicitly inform the learner that they had made an 
error. Implicit feedback is a useful tool in speech-enabled CALL programs as ASR 
is at times prone to error (Wachowicz & Scott, 1999). 
Investigation was also made on the recasting feedback given to users on their IG 
utterances in the one-to-one scenarios for the third empirical evaluation. The 
analysis first removed all instances of 'rejections' in the IG data which result in the 
reformulation design of the dialogue interaction. Of the remaining utterances in the 
IG data, the analysis investigated 4 possible recasting outcomes: 
. Recast Necessary - recast given. In this case, the learner has given a non-full 
response or a response containing a grammatical error. The system has 
detected this and has correctly recast the response. 
. Recast Necessary - recast not given. In this case, the learner has given a non-
full response or a response containing a grammatical error. However, the 
254 
system has misrecognised this and has failed to give a recast when one was 
required. 
. Recast Not Necessary - recast given. In this case, learner has given a full, 
grammatical response; however, the system has misrecognised this and given a 
recast erroneously. 
. Recast Not Necessary - recast not given. In this case, the learner has given a 
full, grammatical response which the system has correctly identified and 
therefore no recast is required and none has been given. 
The results of the analysis are presented in Tables 64 and 65. 
Recast given Recast not given 
Recast Necessary 98.2% 1.8% 
(223 utts)  
Recast Not Necessary 30.6% 69.4% 
(36 utts) 
Table 64: Recasting accuracy - English 
Recast given Recast not given 
Recast Necessary 
100% 0% 
(104 utts)  
Recast Not Necessary 79.2% 20.8% 
(24 utts) 
Table 65: Recasting accuracy - French 
When a recast was necessary, it was given in the majority of cases (98.2% for the 
English group and 100% for the French group), that is the participants' responses 
required a recast as they were incomplete or contained an error and the system 
provided them with a recast. Only 1.8% of cases of utterances in the English group 
which required a recast were not given one. 
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Looking at those cases where there was no recast necessary it was found that a 
sizeable minority of responses in the English group (30.6%) and a majority of such 
cases in the French group (79.2%) were erroneously given a recast. In these cases, 
the participant gave a full, grammatical response to the question, however, the 
system misrecognised the utterance as containing a grammatical error. The higher 
percentage of errors made by the system for the French group were due to the issue 
of non-detection of the preposition 'a' in the time phrases. 
Overall, the recasting feedback was correctly administered (or not) in 94.2% of 
English utterances and 8 5.2% of French utterances. In the cases where there was an 
error made with the recasting facility, it was almost always on the 'side of caution'. 
That is, the participant received the implicit feedback when not necessary, rather than 
not receiving a recast when one was necessary. 
The grammar recognition files in this program were designed to include error flags 
which could be returned as part of the recognition. Investigation of user responses 
found that, on the whole, participants either attempted full sentence responses which 
were grammatical or answered with one word or phrase responses, rather than 
formulating their responses which included grammatical errors. This may have been, 
in part, due to the nature of the evaluations. The learners used the program in the 
company of a researcher, and therefore may not have attempted responses they 
otherwise would in private. It is assumed that in private study, learners may attempt 
other responses, and therefore the inclusion of the alternative ungrammatical 
utterances in the grammar files is necessary. The use of error flags could be useful in 
building individual learner profiles on the learners' errors in order that personalised 
activities could then be offered to learners depending on their profile. 
Investigation on the accuracy of the error flagging system was made on the IG 
utterances in the one-to-one scenarios for the third empirical evaluation (excluding 
'rejections' as before). Whenever a recast was given to a participant's utterance, an 
error flag would be set for the given error made. It was found that in 1.6% of the 
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English group's utterances and 0% of the French group's utterances the system failed 
to detect an error which was present. In addition, a very small minority of utterances 
were full sentence utterances which contained grammatical errors (8 English 
utterances and 3 French utterances). In each of these cases, the system correctly 
identified the grammatical error and set the correct error flags. However, it was 
found that there was a higher percentage of erroneous error flagging where the 
system detects an error which did not occur in the utterance and therefore sets an 
unnecessary error flag. This occurred in 12.4% of the English group's utterances and 
22% of the French group's utterances. For example, a recurring erroneous error 
flagging occurred in the French data in the use of the preposition 'a'. Participants 
responded with the full, grammatical utterance "La train arrive a quatorze heures 
cinquante"; however, the recogniser recognised this as "La train arrive quatorze 
heures •cinquante" thus erroneously setting the error flag for omission of the 
preposition and triggering a recast. 
As with the recasting facility, the error flag system contains errors in its accuracies, 
however these errors tend to be detecting errors which are not there, rather than 
missing errors that are there.. It should be noted that there are overlaps between the 
recasting and the error flag system, in that any instance of an error flag being made 
would result in a recast being given. However, this is not always a one-for-one 
match as it is possible that the system incorrectly sets an error flag in an utterance 
where a different error is present, thus (correctly) triggering a recast from the system. 
Looking at the semantic value accuracy, the higher results suggest that open choice 
dialogue systems within a constrained task-based interaction are usable for language 
learners. Further, the majority of the remaining responses were rejected by the 
system (rather than misrecognised by the system), in effect resulting in the user 
having another try at the particular dialogue stage. Although in native speaker 
applications this is frustrating, in a language learning application this entails another 
chance to respond to the question which is the exact purpose of the interaction. 
PAIVA 
It was found in each of the evaluations that one language group had higher 
recognition accuracy than another. In the first two evaluations, the Japanese group 
had higher recognition accuracy than the Italian group. Investigation of the user 
response data found that the Japanese group tended towards one-word answers 
whereas the Italian group attempted full sentence responses more frequently which 
may have had an effect on the recognition accuracy results, in that shorter responses 
enjoyed a higher recognition accuracy. However, in the third evaluation, it was 
found that the English group, who gave a slightly higher percentage of full sentence 
responses (26.2%) than the French group (19.7%), had a higher recognition accuracy 
rate than did the French group. 
Recognition is particularly challenging since the recogniser is attempting to 
understand speech from non-native speakers which frequently exhibits imperfect 
pronunciation. This is further compounded by the fact that speech from language 
learners will often be unpredictable and error-prone. The speech recogniser used in 
the evaluations was a leading commercial speaker-independent ASR engine. The 
acoustic models on which the recognition software is based have been trained on 
speech from native speakers with a wide variety of accents. However, currently 
there are no commercially available models that have been trained specifically on 
speech data from non-native speakers. Future developments of ASR technology 
should increase the viability of using such commercial engines for speech-enabled 
CALL programs. 
It is not possible, or desirable, to include all possible responses to each question in 
the associated recognition grammar, since there is an inverse relationship between 
the size of the grammar and the recognition accuracy that can be achieved. 
Automated speech recognition performs best when the conversation is limited to a 
specific domain, and the grammar is restricted accordingly. Judgements therefore 
have to be made on the most likely responses, which are then refined following 
consultation with an appropriate language expert, and refined as test data is obtained 
from real learners' use of the application. 
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Investigation of the out-of-grammar utterances is made in order to determine whether 
there are patterns of OOG utterances which should be included in future 
developments of the grammar files. In this research, the majority of OOG utterances 
contained disfluencies, hesitations and self-corrections. It is not judged possible, or 
desirable, to attempt to account for such responses in the specification of the 
grammars. Firstly, it is unlikely to be successful, and secondly, it would result in a 
huge multiplication of the number of possible paths in the grammar, with a 
corresponding reduction in recognition accuracy. 
Other types of response that were recorded in the research and which cannot be 
accounted for in the recognition grammars include those involving the use of the 
user's first language (usually as a result of the student thinking aloud), background 
noises, coughs etc., and those utterances from which no sensible meaning could be 
extracted. For example, in the Italian station lesson, the OOG utterances included "ii 
treno per venezia ii ore" (which translates as "the train for Venice the hour") and 
"binario parte ii treno binario parte" (translated as "platform leaves the train 
platform leaves"). In all such cases the system has been designed to handle the 
invalid input by 'rejecting' the utterance and repeating the question, with increasing 
hints on how to phrase the response. This gives the learner both more time and 
additional help in order to assist them in formulating a coherent reply. 
As discussed earlier it is not sensible to include all potential replies in the recognition 
grammars, particularly where in practice there are only a few instances of the types 
of response in question. Where a pattern exists and significant numbers of users 
make a similar mistake, this may justify the inclusion of the error in subsequent 
versions of the grammars, which is part of the iterative process of design. The most 
common type of error underestimated in the grammar files was the use of non-words 
i.e. words whose pronunciation differed substantially enough from the ideal to 
warrant alternative orthographies in the transcription. Examples from the Italian 
railway station lesson included a possibly French influenced "arrive" in place of the 
correct "arriva" ("arrives") and "did " in place of "dieci" ("ten"). Whilst it is not 
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advisable to account for every possible variation of a word, given enough incidence 
of one particular mispronunciation it is possible to include this in the customised 
dictionary for the application. 
It was also found in the second evaluation that some participants experienced 
multiple rejections of the word "due" ("two"), possibly due to the vowel length they 
gave the vowels in the word. A possible complementary approach would be to attach 
a sound file to each item in the lesson vocabulary list, which allows learners to hear 
the correct pronunciation before attempting it themselves within the dialogue 
scenarios. Alternatively, if a learner was experiencing multiple problems in having 
their speech recognised, the scene could offer an option where the user clicks the 
required number on the screen. A further alternative would be that the system selects 
a potentially common response and asks the user to clarify this. Each of these 
possible solutions could be evaluated in future studies. 
Finally, in the first evaluation, some participants' comments related to the animated 
agent 'cutting in' on them while they were formulating their response, whilst other 
comments related to there being too much time between answering the question and 
the animated agent's response. In the second evaluation, analysis of some of the 
OOG utterances implied there were some instances of the system 'cutting in' on the 
user where the user's input had been cut off, as in for example "ii treno per venezia 
parte alle..." ("the train for Venice leaves at..."). Observation suggests this was the 
result of learners pausing whilst they read the relevant information from the 
timetable. This was particularly true for train times where these were represented in 
numerical form only. In the later levels of error recovery where the train times were 
written out in words as well as numbers (as part of the help strategy), there were 
fewer instances of this type. A possible solution for this problem would be to 
increase the length of time the recogniser waits before deciding that the user has 
stopped talking (this is known as the end of speech timeout). However, a trade-off 
exists between catering for these participants and causing frustration to others 
through a perceived slowness in response on the part of the agent. Another option is 
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to include a button press functionality in the system where the user, once they have 
completed their utterance, presses a button to indicate that they have finished. The 
system then waits until the button is pressed before processing the utterance. A 
possible downside to this approach, however, may be a loss of immersiveness in the 
dialogue. This could be investigated by a future study. 
7.2.2 User Attitudes to the CALL Program 
User attitudes towards using the program and interacting with the characters were 
collected in each of the three evaluations through Likert style attitude questionnaires. 
Overall, users were very positive about the program and the interactions. A 
comparison of the two language groups in each of the evaluations found that the 
attitudes towards using the program were not adversely affected by recognition 
problems. For example, the Italian learners in the first and second evaluations scored 
higher on the attitude questionnaires than the Japanese group despite having lower 
recognition accuracy rates than the Japanese group. This is consistent with previous 
research which found that despite misrecognition in an ASR CALL program, users 
enjoyed the interactions with the system and would prefer a speech interactive 
component in a CALL system (Holland, et al., 1999). These findings are 
encouraging as they suggest that users are not discouraged by the limitations of an 
ASR system in a CALL program. 
7.2.3 User Attitudes towards Subtitle Functionality 
In the first evaluation, a log was kept of the participants' usage of the extra features 
of the program, for example access to vocabulary or grammar information and use of 
the subtitle functionality. It was found that the subtitles were frequently used by 
participants. Further, in the interview responses participants often stated that the 
subtitles were particularly helpful to them. It was also found in the first evaluation 
that many participants, particularly in the Japanese group, used one-word responses 
in their interactions with the agents. It was felt that the subtitles could help users 
comprehend the animated agents' utterances. Further, subtitles could perhaps also 
help the users to formulate their responses and therefore encourage users to attempt 
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fuller responses during their interactions. Therefore, in the second evaluation, the 
subtitle functionality was investigated more thoroughly, specifically the duration of 
the subtitles. Two subtitle types were used in the evaluation: subtitle default and 
subtitle remaining. The default version stayed on the screen for the duration of the 
agent's prompt; the remaining version stayed on the screen for the agent's prompt 
and while the user replied. Investigation of the subtitle type sought to discover 
which of the two subtitle versions were preferred by the participants and whether the 
remaining subtitle version helped the users to formulate longer responses. 
Results from the user attitude questionnaires did not show a clear preference for 
either of the subtitle versions. Further, investigation of the user response types did 
not show that the remaining version resulted in longer response types from the users. 
As these results did not show any benefits to using the remaining version, the default 
version of the subtitle functionality was employed for subsequent developments. In 
any case, as was pointed out by one of the participants, the dialogues can be paused 
(with the subtitle visible) in cases where the user wants more time to comprehend or 
formulate their response. 
7.2.4 User Motivations to Language Learning 
In the third evaluation, participants' motivations towards learning the target language 
were investigated along with any changes to motivation after using the language 
learning program. The use of the CALL program had a significant effect on users' 
motivations for the English group, but this was not the case for the French group. 
The English group reported significant boosts to the intrinsic motivation attributes on 
the motivation questionnaire and a decrease on many extrinsic motivation attributes, 
whereas the French group reported only one significant change to an external 
regulation attribute on the questionnaire. Further, investigation of the pre-usage 
motivation scores between the two language groups found that the English group 
were significantly more intrinsically motivated than the French group, whereas the 
French group were significantly more extrinsically motivated than the English group. 
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These findings are interesting as they suggest a cultural difference between attitudes 
towards learning a foreign language between the two groups. Further, the English 
group also reported higher user attitude scores than the French group towards using 
the program and interacting with the characters. The design of the CALL program is 
based on cognitive learning theories and it has been suggested that cognitive theories 
focus on intrinsic motivation (Weiner, 1990). Therefore, this perhaps suggests that 
this type of program, which allows users to formulate their own response and does 
not explicitly tell users whether their answers were correct or incorrect, is 
particularly enjoyable for intrinsically motivated learners. However, it should be 
noted that the motivation questionnaire used in the evaluation was condensed with 
only 2 questionnaire statements for each of the 8 sub-divisions of the motivation 
scale. Further evaluations, with a larger motivation questionnaire, should be done in 
order to draw any further conclusions. 
7.3 Future Work 
Evaluation of the early design of the program produced some encouraging results in 
the use of a scenario-based speech-enabled CALL system. The evaluation and the 
analysis of results, however, also raised some further topics for investigation in the 
design and implementation of such a system. These ideas for future work fall into 
three main areas. Firstly, the investigation of additional features based on Second 
Language Acquisition theories and research. Secondly, the investigation of the 
animated agents with whom users of the system interact. Thirdly, the investigation 
of features of the speech recognition component in the program. Each of these three 
areas is discussed below. 
7.3.1 Additional Features 
Communicative activities should be complemented with instruction which draws 
learners' attention to specific features in the target language (Doughty 1998; 
Doughty & Williams, 1998). Awareness of the linguistic form in the target language 
input by the learner is a necessary condition for language learning to occur (Schmidt, 
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1995, 1993, 1990). This noticing hypothesis asserts that when learners notice a 
feature in the communicative input, acquisition of that feature may occur. 
Instruction, therefore, must seek ways to help learners to notice such forms. In the 
studies described here, implicit feedback strategies were used in order to provide 
learners with additional input and information on the target construction. 
Implicit feedback was employed in the CALL program as reformulations and recasts. 
One feature of feedback that has been noted as important, is that the learner is aware 
that they are being corrected and is aware of the correct form. It has been shown that 
in cases where feedback is given to the learner from a range of features 
(morphosyntactic, phonological, lexical and semantic), the learner does not always 
perceive the reasons for the feedback, particularly for morphosyntactic errors 
(Mackey et al., 2000). In the majority of cases, the learners thought the feedback 
was either for semantic errors or not corrective feedback at all. It seems then that for 
morphosyntactic errors, the corrective feedback was not able to bring attention to the 
learner's errors, at least not on a conscious level, a condition necessary for 
acquisition to take place (Schmidt & Frota, 1986). However, it is impossible to tell 
whether subconsciously these corrections were noticed or even if the learner was 
ready for the structure. A future study could assess the effects of feedback for 
morphosyntactic errors, whether they are perceived as corrective feedback and 
whether the feedback has an effect on uptake of the corrected form. 
Alternatively, more explicit strategies could also be used. Consciousness raising is a 
focus-on-form strategy designed to help students notice features in the target 
language input (Sharwood Smith 1991, 1981). Consciousness raising, later referred 
to as input enhancement, involves making the input more salient to the learners in 
order that they might notice features in the input. Enhanced input can take various 
forms, oral, physical or textual, such as stress and intonation patterns, gestures, facial 
expressions, metalinguistic information and textual enhancements such as 
highlighting or colour (Sharwood Smith, 1993). Further work could involve the 
inclusion and evaluation of some of these consciousness raising techniques in order 
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to investigate whether they are effectual in helping students to notice features in the 
input. For example, the subtitles functionality of the system could be amended to 
include colour highlighting of some structures which were seen to be particularly 
problematic for the learner. Alternatively, the virtual world itself could be used to 
offer more help to the learner. For example, if the learner is experiencing difficulty 
with a particular structure, a learner's 'workbook' could appear in the virtual world. 
One click on the workbook then opens the book, revealing a metalinguistic 
explanation of the structure. Again, such additional features could be investigated in 
a further study. 
Future work could also assess features for helping users with vocabulary retention. 
Previous research investigated the use of glossed words, words which have a 
description or translation of the meaning (Plass, et al., 1998). This research found, in 
a post-test, that the lowest retention scores were for those words which did not have 
their associated information accessed via the gloss. Further, visual information only 
was more effective in the post-test scores than textual information only and words 
where both visual and textual information had been accessed received the highest 
scores. Therefore the more ways in which learners received information on a word 
the more likely the word was to be remembered. Further usage in the CALL 
program could be made of the visual element. For example, vocabulary in the 
subtitles could have glossed translations, accessed by a tool tip functionality. 
Further, textual vocabulary could be provided for objects within the virtual scenes in 
the form of tooltips. Such design features could be assessed in a further study. 
7.3.2 Animated Agents 
In the evaluations described here, the user interacts with both male and female 
agents. However, no investigation was made on the effect of the animated agent 
gender, and possible correlation with user gender. Further, no investigation was 
made on whether the gender or appearance of an animated agent can have an effect 
on user motivation or whether having the choice of selection from a variety of 
animated agents may have an effect on users' perceptions of the program. It has 
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been found (Baylor & Kim, 2003), in a between-subjects experiment, that male 
agents were perceived as being more agreeable and extraverted than the female 
agents and that those learners who were assigned a male agent expressed more 
satisfaction with their performance. In an investigation of the selection of agents, 
from gender, ethnicity and realism perspectives, it was found (Baylor, et al., 2003) 
that African-American learners were significantly more likely to choose an agent 
with the same ethnicity and to have more positive attitudes towards the agent after 
using it. These issues of gender or ethnic preference could be further investigated in 
further user studies of the application. 
Additionally, in the CALL program described in this thesis, the presence of the user 
was implied through camera viewpoints and agent gaze behaviours. At the most, the 
user would see a virtual representation of their 'arm' in such occasions such as 
receiving a menu from the virtual waiter. However, an alternative approach is for the 
user to create an avatar, a virtual representation of self within the environment. The 
user could have some control over the embodiment of the avatar to create a 
personalised avatar based on user preferences. User preferences for personalising 
their avatar could be investigated along with any impact of the avatar on the user's 
sense of presence in the environment. Further, users' perceptions of presence could 
be investigated in conjunction with their task performance. Some research suggests 
that presence does not necessarily increase task performance (Scheumie, et al., 
2001). This is possibly due to the user being more focussed on being in the 
environment than on the given task. However, the use of an avatar could have a 
positive impact on the user's sense of immersiveness and engagement with the 
system. Investigation could be made of users' sense of presence in various 
conditions within the CALL program, with and without an avatar, the effects of the 
users' engagement in the system and whether increased presence adversely affects 
task performance. 
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7.3.3 Speech Component 
The interactions between the agent and the user can elicit a wide range of user 
response data, for example on types of response made or occurrence of error types 
made. As the architecture allows a conversational approach to language learning, the 
user responses are contextualized within the dialogue, and the data gathered from the 
interactions are authentic examples of the learner's language development, rather 
than responses based on rote learning (which would not display features of the 
learner's development). Therefore, the system could allow authentic learner data to 
be captured for each individual user, which could then be used in the reporting of the 
learner's progression through the scenarios. Individual learner profiles can be 
created which contain a variety of parameters for diagnosis, such as the frequency of 
silences during each dialogue stage, the frequency of full sentence or one-word 
responses and the completion rates of individual scenarios. This information could 
then be used to output feedback to both the learner and the class teacher (if 
applicable) on the learner's progress through the scenarios. 
The studies presented in this thesis investigated user attitudes towards interacting 
with animated agents. The animated agents interacted with the students via pre-
recorded speech files. These audio files were recorded by native speakers of the 
various languages developed in the system. The decision to use pre-recorded speech 
files was made as this offered superior input speech to the learner than would speech 
synthesis. However, the drawback to this approach is the time consuming nature of 
recording the speech and editing the files (for concatenated speech prompts). In 
addition, using pre-recorded files does not then allow flexibility in the system if 
iterative changes to the dialogue are made during the development process. Speech 
synthesis would allow such flexibility. A recent study (Handley & Hamel, 2004) 
investigated the perceptions of speech synthesis in various pedagogical contexts by 
language teachers and CALL researchers. They looked at perceptions of the speech 
synthesis elements in terms of comprehensibility and acceptability and overall 
appropriateness for three different CALL applications: reading machine, 
pronunciation tutor and conversational partner. The results showed that the speech 
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synthesis utterances were found to be most comprehensible in the conversational 
partner application; further, the speech synthesis utterances were found to be most 
acceptable and appropriate for the conversational partner application. These results 
are encouraging as the use of speech synthesis in a speech interactive conversational 
CALL application would offer maximum flexibility for the designer. However, this 
study was conducted on teachers and CALL researchers. Further research is required 
to ascertain the attitudes of learners of the target language to speech synthesis. 
7.4 Limitations of Current Study 
The system described in this study offers the learner basic simulations of everyday 
situations in which the learner interacts through speech with virtual agents. Topics 
which readily lend themselves to this format are situations such as going to a 
restaurant (ordering food, expressing likes and dislikes), going to the railway station 
(buying tickets, asking about costs), or asking for directions. Also some personal 
topics can be addressed in this format, for example asking (the animated agent) about 
his family or talking about sports and hobbies etc. 
A critique of this content-based approach is that the situations do not lend themselves 
well to more complex types of language. In a truly communicative context, various 
topics can be introduced from the students and the language needed to express 
complex thoughts or situations be raised accordingly. The system described in this 
study requires that the situations are predictable to some degree and so is unable to 
be truly communicative in that sense. 
Further the three evaluations described in this thesis investigate overall attitudes 
towards using the program and the accuracy results of the speech recognition 
component. Each of these evaluations took part on a one-day basis within the school 
environment where each participant used the program for one session. User attitude 
results towards using the program and interacting with the characters were high. 
However, it is not clear if this is due to a novelty factor. Indeed, one participant in 
the second evaluation stated that if they were using the program frequently, they 
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thought it could become quite boring. As the results from the assessments to date 
have elicited high satisfaction rates of using the system, it is important to discover if 
this is due to the novelty factor of using a new and different program. Future 
assessment of the program should investigate repeated use of the program and any 
effect on users' overall attitude towards it. Similarly, no assessment was made on 
the participants' learning and development and whether the CALL program indeed 
helped their language development. It would be important in future work to 
undertake some assessment of the learners' language abilities in the goals of the 
given lessons on before and after usage of the lessons. 
7.5 Summary 
This final chapter provided a brief account of the research findings, possible future 
studies and the limitations of the current CALL program. The chapter then briefly 
summarised the research findings from the three evaluations, specifically the speech 
recognition component, user attitudes towards using the program, user attitudes 
towards the subtitle functionality and user motivations to studying the target 
language. Overall, given the high user attitude scores even in the conjunction with 
the, at times, low speech recognition accuracy rates, it seems that such a speech-
enabled CALL system is a viable and usable tool for language learners and one 
which warrants further research. The chapter then gave a brief account of other areas 
for future research using such a program. This section gave a sample of the kinds of 
topics which would be interesting to research on the general topic of the speech-
enabled CALL program. This list is by no means exhaustive, but gives a number of 
suggestions for future research in a variety of areas related to the research and 
development of speech-enabled CALL programs. Given the multi-disciplinary 
nature of CALL research, future research has a number of interesting and varied 
avenues to consider. 
The empirical evaluations described here serve to support the thesis that speech- 
enabled CALL applications, based on communicative approaches are useful and 
engaging for learners of foreign languages, and that despite limitations with the 
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speech recognition accuracy, an open dialogue approach which allows learners to 
formulate their own responses within a constrained scenario-based context can be 
employed to offer an optimal conversational language learning tool. 
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This section details the lesson dialogue prompt files for the scenarios of the lesson 
described in Chapter 4. The agent prompts for each of the scenarios in the 'At the 
café' lesson are detailed for the two languages developed, Italian and Japanese, 
together with their English translations. 
• Observational scenario prompts 
• One-to-One scenario prompts: About the observational 
• One-to-One scenario prompts: Expressing likes 
• One-to-One scenario prompts: Expressing favourites and dislikes 
• Interactive Scenario prompts 
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Observational Scenario Prompts - Italian 
Prompt Italian English 
cafe _woman _0 Che bel bar Franco This is a great café, Franco. 
cafe—man-1 a 
cafe _man _i b 
Si sono d'accordo. 
E la prima volta che ci vieni? 
Yes, isn't it? 	Is this your first time 
here? 
cafe_woman_2 Si, ne avevo già sentito parlare 
bene, ma guesta è la prima volta. 
Yes, I heard it was good, but this is 
my first time here. 
cafe _man _3 Diamo un'occhiata al menu? Shall we look at the menu? 
cafe _woman _4 Si, buona idea. Yes, that's a good idea. 
cafe _man _5 
Senta! Ci porta il menu per favore? Excuse me. Can we look at the 








Here you are. 
cafe _man _7 Che cosa vuoi bere? What do you want to drink? 
cafe _woman _8 Vorrei un bicchiere di vino rosso. I'd like a glass of red wine. 
cafe—man-9 Mi scusi, una birra e un bicchiere di 
vino rosso per favore. 
Excuse me, a beer and a glass of 
red wine please. 
cafe _waitr_iOO La birra la vuole piccola o media? Is that a small or a large beer? 
cafe _man _i 01 Piccola. Small. 
cafe _waitr_i0 D'accordo, arrivano subito. OK, I'll bring them straight away. 
cafe _man _I 1 Dungue, che cosa mangiamo? So, what shall we eat? 
cafe _woman _12 Mmm, c'è l'imbarazzo della scelta. Mmm, there' so much choice. 
cafe _man _i 3 Qual è il tuo piatto preferito Luisa? What is your favourite food, Luisa? 
cafe _man_i4a 
cafe _man _i4b 
Oh, è difficile. Mi piace la pizza ai 
funghi ma ml piacciono anche gli 
spaghetti al pomodoro. 
Oh that's difficult. I like mushroom 
pizza but I also like spaghetti with 
tomatoes. 
cafe _man _i 5 Quale preferisci? Which do you prefer? 
cafe _woman _i6 Oggi, preferisco la pizza ai funghi. Today, I prefer mushroom pizza. 
cafe_waitr_i7 Eccovi da bere. Here are your drinks. 
cafe _man _18 Grazie. Thanks. 
cafe _woman _i8 Grazie. Thanks. 
cafe _man _i9 Salute! Cheers! 
cafe _woman _19 Salute! Cheers! 
cafe _waitr_20 Cosa prendete? What would you like? 
cafe _woman _21 Pizza ai funghi per favore. Mushroom pizza, please. 
cafe _man _22 Vorrei i ravioli per favore. I'd like the ravioli, please. 
cafe _waitr_23 D'accordo. OK. 
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Observational Scenario Prompts - Japanese 
Prompt Japanese English 
cafe _woman _0 
Sono kissaten ga ii desu ne, Ito 
san.  
This is a great café, Ito-san. 
cafe _ man _la 
cafe _man _lb 
So desu ne. 
Yamada san wa koko wa hajimete 
desu ka?  
Yes, isn't it? 	Is this your first time 
here, Yamada-san? 
cafe-woman-2 
Hai so desu. Kiita koto ga arimasu 
ga, koko ni kuru no wa hajimete 
desu.  
Yes, I heard it was good, but this is 
my first time here. 
cafe _man _3 Ja, menyu o mimasho ka? Shall we look at the menu? 
cafe _woman _4 Eh, so shimasho. Yes, that's a good idea. 









Here you are. 
cafe _man _7 Nomimóno wa nani ga ii desu ka? What do you want to drink? 
cafe _woman _8 Ocha ga ii desu. I'd like some green tea. 
cafe _man _i 02 Sumimasen. Excuse me. 
cafe _waitr_103 Hai. Gochumon wa? Yes, what would you like? 
cafe-man-9 
Ocha to biru ni shim asu.  
We'd like green tea and a beer. 
cafe _waitr_i00 Bin biru ka nama biru desu ka? Bottled beer or draught beer? 
cafe _man _i 01 Nama biru kudasai. Draught beer please. 
cafe _waitr_10 Hal, wakarimashita. OK. 
cafe _man _i 1 Ja, nani o tabemasho ka? So, what shall we eat? 
cafe _woman _i 2 
So desu ne. Iroirona mono ga 
arimasu ne.  
Mmm, there' so much choice. 
cafe _man _i 3 
Yamada san no ichiban sukina 
tabemono wa nan desu ka? 






Muzukashii desu ne. 
Sukiyaki ga suki desu. Shabu 
shabu mo suki desu yo.  
Oh that's difficult. 	I like sukiyaki 
but I also like shabu shabu. 
cafe _man _15 
Ah so desu ka. Ja, dochira no ho 
gail desu ka?  
I see. So, which do you prefer? 
cafe _woman _16 
Ano, kyo wa shabu shabu no ho ga 
ii to omoimasu.  
Today, I prefer shabu shabu. 
cafe _waitr_17 Biru o dozo. Ocha dozo. 
Here is your beer. Here is your 
green tea. 
cafe _man _i 8 Arigato. Thanks. 
cafe _woman _18 Arigato. Thanks. 
cafe _man _19 Kanpai! Cheers! 
cafe _woman _i 9 Kanpai! Cheers! 
cafe _waitr_20 Nani o ikaga desu ka? What would you like? 
cafe _woman _2l Shabu shabu o onegai shimasu. Shabu shabu, please. 
cafe _man _22 Tonkatsu ni shimasu. I'd like tonkatsu. 
cafe _waitr_23 Hal, wakarimashita. OK. 
286 
One-to-One scenario: About the Observational scenario - Italian 
Italian English 
Intro Dai, parliamo. Let's talk. 
Question I Cosa place bere a Luisa? What drink does Luisa like? 
Question 2 Che piatti piacciono a Luisa? What food does Luisa like? 
Question 3 E che altro piatto piace a Luisa? What other food does Luisa like? 
Question 4 Quale preferisce? Which does she prefer? 
Summary Insomma, a Luisa place il vino rosso. In summary, Luisa likes red wine. 
A Franco place la birra. Franco likes beer. 
A Luisa piacciono la pizza ai funghi e Luisa likes mushroom pizza and 
gli spaghetti al pomodoro, ma oggi spaghetti with tomatoes, but today 
preferisce la pizza ai funghi. she prefers mushroom pizza. 
A Franco piacciono i ravioli. Franco likes ravioli. 
One-to-One scenario: Expressing Likes - Italian 
Italian English 
Intro Dai, parliamo. Let's talk 
Question I Cosa ti piace bere? What drink do you like? 
Question 2 E cos'altro ti piace bere? What other drink do you like? 
Question 3 Quale preferisci? Which do you prefer? 
Summary Insomma, a me piacciono l'aranciata In summary, I like orange juice and 
e il caffé, ma preferisco II caffè. coffee, but I prefer coffee. 
A te piacciono <user response 1> e You like <user response 1> and 
<user response 2>, ma preferisci <user response 2>, but you prefer 
<user response 3>. 1 <user response 3>. 
One-to-One scenario: Expressing favourites and dislikes - Italian 
Italian English 
Intro Dai, parliamo. Let's talk. 
Question 1 Qual è il piatto italiano che preferisci? What is your favourite Italian food? 
Question 2 Qual è il piatto italiano che non ti What Italian food do you dislike? 
piace?  
Summary Insomma, II mio piatto preferito è il In summary, my favourite food is 
risotto ai frutti di mare, ma non mi seafood risotto, but I don't like pizza. 
piace per niente la pizza. II tuo piatto Your favourite Italian food is <user 
italiano preferito è <user response response 1>, but you don't like <user 
1>, ma non ti piace*  <user response response 2>. 
2>.  
* note: This prompt would be used if the learner selected a food item which was 
singular; an alternative prompt would be used for plural nouns: 'ma non ti piacciono 
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One-to-One scenario: About the Observational scenario - Japanese 
Japanese English 
Intro Sore ja hanashimasho. Let's talk. 
Question 1 Megumi san no sukina nomimono wa What drink does Megumi like? 
nan desu ka?  
Question 2 Megumi san no sukina tabemono wa What food does Megumi like? 
nan desu ka?  
Question 3 Hoka ni sukina tabemono wa nan What other food does Megumi like? 
desu ka?  
Question 4 Dochira no ho ga suki desu ka? Which does she prefer? 
Summary Dakara, Megumi san wa ocha ga suki In summary, Megumi likes green tea. 
desu. Ito san wa biru ga suki desu. Ito-san likes beer. 
Megumi san wa shabu shabu to Megumi likes shabu shabu and 
sukiyaki ga suki desu, kedo shabu sukiyaki, but she prefers shabu 
shabu no ho ga suki desu. Ito san shabu. Ito-san likes tonkatsu. 
wa tonkatsu ga suki desu.  
One-to-One scenario: Expressing Likes - Japanese 
Japanese English 
Intro Sore ja hanashimasho. Let's talk 
Question 1 Nomimono wa nani ga suki desu ka? What drink do you like? 
Question 2 Hoka no sukina nomimono wa nan What other drink do you like? 
desu ka?  
Question 3 Dochira no ho ga suki desu ka? Which do you prefer? 
Summary Dakara, watashi wa ocha to kohi ga In summary, I like green tea and 
suki desu, kedo kohi no ho ga suki coffee, but I prefer coffee. 
desu. Anata wa <user response 1> You like <user response 1> and 
to <user response 2> ga suki desu, <user response 2>,  but you prefer 
kedo <user response 3>  no ho ga <user response 3>. 
suki desu.  
One-to-One scenario: Expressing favourites and dislikes - Japanese 
Japanese English 
Intro Sore ja hanashimasho. Let's talk. 
Question 1 Ichiban sukina nihon no tabemono What is your favourite Japanese 
wa nan desu ka? food? 
Question 2 Kiraina nihon no tabemono wa nan What Japanese food do you dislike? 
desu ka?  
Summary Dakara, watashi no ichiban sukina In summary, my favourite food is 
tabemono wa sushi desu. Watashi sushi, but I don't like yakisoba. Your 
wa yakisoba ga amari suki de wa favourite Japanese food is <user 
arimasen. Anata no ichiban sukina response 1>, but you don't like <user 
nihon no tabemono wa <user response 2>. 
response 1>, <user response 2> 
amari suki dewa arimasen.  
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F hello there Ciao. Hi. 
F lets _look _at_menu Diamo un'occhiata al menu? Shall we look at the menu? 
F ask—for—menu Senta! Ci porta ii menu per favore? Excuse me. Can we look at 






Here you are. 
F what_drinkO * Che cosa vuoi bere? What would you like to drink? 
F i_see Ah, ho capito. I see. 
W what_drink_friendO 
Dungue, cosa vuole bere? 
So, what would you like to 
drink? 
F beer please Una birra, per favore. A beer, please. 
W beer_typeO Piccola o media? Small or large? 
F large_please Media. Large. 
W and_for_youO * E per Lei? And for you? 
W 
so_  friend _drink _order 
Dunque, una birra media e <user's 
drink order> 
So, one large beer and one 
<user's drink order>. 
W is_  that _right *  Va bene? Is that right? 
W ok D'accordo. OK. 
F lets _order _food Ordiniamo gualcosa da mangiare Let's order food. 
F whats_your_favouriteO 
* 
Qua[ e il piatto italiano che 
preferisci? 
What is your favourite Italian 
food? 
F 
i_  see— your _favourite 
Ah, il tuo piatto preferito è <user's 
favourite food>. 
Ah, your favourite food is 
<user's favourite food>. 
W here- are 	_drinks _your Eccovi da bere. Here are your drinks. 
F thanks Grazie. Thanks. 
W what food _friendO Che piatto prende? What would you like to order? 
F 
_ 
 food order Vorrei il risotto per favore. I'd like risotto, please. 
W risotto_typeO Che tipo? What kind? 
F food type II risotto ai frutti di mare. Seafood risotto. 
W and_for_you * E per Lei? And for you? 
W 
Food _order _confirm 
Dunque, il risotto ai frutti di mare e 
<user's food order>. 
So, seafood risotto and  
<user's food order> 
W is_  that _right *  Va bene? 
W 
 Is that right?
waiter end D'accordo, arrivano subito. OK, it won't be long. 
The prompts denoted with a * indicate those prompts addressed to the user and 
therefore require user input. Recovery strategies are employed in case of user 
difficulties, with further error level prompts used at these stages. 
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Interactive Scenario Prompts - Japanese 
Agent Prompt Japanese English 
F hello there Konnichiwa Hi. 
F lets _look _at_menu Ja, menyu wo mimasho ka? Shall we look at the menu? 
F ask—for—menu Sumimasen. Menyu wo kudasai. Excuse me. Can we look at 
the menu please? 
W just _a_moment 
here you_are 
Hai wakarimashita.. 
Menyu o dozo. 
OK. 
Here you are. 
F 
what_drinkO * 
Nomimono wa nani ga hoshii desu 
ka?  
What would you like to drink? 
F i_see Ah so desu ka. I see. 
W what_drink_friendO 
Nomimono no gochumon wa? 
So, what would you like to 
drink? 
F beer please Biru ni shimasu. A beer, please. 
W beer_typeO Bin biru ka nama biru desu ka? Bottled beer or draught beer? 
F large_please Nama biru onegai shimasu. Draught beer, please. 
W and_for_youO * Anata wa? And for you? 
W so_friend_drink_ord 
er 
Ja, nama biru to <user's drink 
order> 
So, a draught beer and a 
<user's drink order>. 
W is_  that _right * de yoroshii desu ka? Is that right? 
W ok Hai, wakarimashita. OK. 
F lets 	_food _order Ja, tabemono o chumon shimasho. Let's order food. 
F whats_your_favourit 
eO * 
Anata no ichiban sukina tabemono 
wa nan desu ka?  




Ah so desu ka. Anata no ichiban 
sukina tabemono wa <user's 
favourite food>.  
Ah I see. Your favourite food is 
<user's favourite food>. 
W here_are_your_drink 
S Nomimono o dozo.  
Here are your drinks. 
F thanks Arigato. Thanks. 
W what _food _friendO Tabemono no gochumon wa? What would you like to order? 
F food order Sushi o kudasai. Sushi, please. 
W risotto_typeO Maki ka nigiri desu ka? Maki or nigiri sushi? 
F food type Maki zushi onegai shimasu. Maki sushi, please. 
W and_for_you * Tabemono no gochumon wa? What would you like to order? 
W 
Food _order _confirm 
Ja, maki zushi to <user's food 
order> 
So, maki sushi and <user's  
food order> 





OK, it won't be long.  
The prompts denoted with a * indicate those prompts addressed to the user and 
therefore require user input. Recovery strategies are employed in case of user 
difficulties, with further error level prompts used at these stages. 
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Appendix 1.2 
The questionnaires used in the evaluation described in Chapter 4 are presented here. 
. Interacting with the characters 
Using the program 
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Questionnaire 1: Interacting with the characters 
Thinking about interacting with the characters, tick one box for each statement. 
Strongly Agree Slightly Neither Slightly Disagree Strongly 
Agree Agree agree nor Disagree Disagree 
disagree 
Qi I enjoyed talking to the characters. U U U U U 
Q2 I always knew how to respond to the U U U U U U U 
characters 
Q3 I felt embarrassed when talking to the U U U U U LI U 
characters. 
Q4 I prefer speaking Japanese in class. LI U LI LI LI LI U 
Q5 I always understood what the characters LI U U LI LI LI LI 
said.  
Q6 I felt frustrated when talking to the LI LI U U LI U LI 
characters 
Q7 I would be happy to talk to the characters LI U LI U U U U 
again. 
Q8 I felt under stress when talking to the LI U U LI LI LI U 
characters. 
Q9 I felt that the characters did not understand U U U U U U U 
me. 
Q10 I felt in control when talking to the U LI LI U LI U U 
characters. 
Note: Q4 refers to particular target language. Two different versions of the 
questionnaire were used in the evaluations, one for each of the two language groups. 
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Questionnaire 2: Using the program 
Thinking about the program you just used, tick one box for each statement. 
Strongly Agree Slightly Neither Slightly Disagree Strongly 
Agree Agree agree nor Disagree Disagree 
disagree 
Qi I felt relaxed using the program. Li Li Li Li Li Li Li 
Q2 I would be happy to use the program Li Li Li Li Li Li Li 
again. 
Q3 I felt flustered when using the program. Li Li Li Li Li Li Li 
Q4 I did not enjoy using the program. Li Li Li Li Li Li Li 
Q5 I felt this program was useful for my Li Li Li Li Li U Li 
learning of Japanese.  
Q6 I felt under stress using the program. Li Li Li Li Li Li Li 
Note: Q5 refers to particular target language. Two different versions of the 
questionnaire were used in the evaluations, one for each of the two language groups. 
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Appendix 1.3 
The experiment procedure and researcher script used in the evaluation described in 
Chapter 4 are presented here. 
experiment procedure 
. researcher script 
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Experiment Procedure 
Task Tools used for data collection 
Application Navigation Task 
The user is requested to complete a The researcher observes the user's 
number of tasks, related to application navigation through the application. Notes 
navigation, of any problem areas are recorded in the 
Application Task Sheet. (see appendices) 
Observational Scenario 
The user is reminded of the various The researcher takes notes in the Log file 
controls in the program. Then the user is of any problems (either with the system 
asked to watch the 'observational' or problems which the learner is 
scenario. The user can pause and access experiencing). 
any information they require. 
One-to-One Scenario #1 
The user is reminded of the various The researcher takes notes in the Log file 
controls in the program. Then the user is of any problems. 
asked to try the 'one-to-one' scenario by 
speaking with the virtual character. 
The user then tries this scenario again.  
5. One-to-One Scenario #2 
The user is reminded of the various The researcher takes notes in the Log file 
controls in the program. Then the user is of any problems. 
asked to try the 'one-to-one' scenario by 
speaking with the virtual character. 
The user then tries this scenario again.  
7. Interactive Scenario 
The user is reminded of the various The researcher takes notes in the Log file 
controls in the program. Then the user is of any problems. 
asked to try the 'interactive' scenario by 
speaking with the virtual character. 
The user then tries this scenario again.  
9. Post usage interviews After completion of using the various 
components, a number of questionnaires 
are administered to collect users' attitude 
data, opinions and demographic 
information: 
• 	User Attitude Questionnaire Ml 
• 	User Attitude Questionnaire M2 
• 	Interview questionnaire 
• 	Demographic questionnaire 
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Researcher Script 
Hi. I'm <>. Thanks for agreeing to test our program. There are a few parts of the 
program that I am going to ask you to try today and then I will ask you your opinion 
on it. 
APP 
First I am going to ask you to use the program and to go through each of the things on 
my list in turn and try to complete them. 
Open application 
When you are doing this, if you have any thoughts or comments at any given stage, 
please say them. We are interested to hear anything you might have to say at any 
point. 
Researcher read out tasks in order from APP TASK SHEET 
Participant goes through APP TASK 
Researcher log any comments/difficulties  in APP TASK SHEET 
Thank you. 
Close APP. 
Now, I am going to open the program again so that we can look at certain parts in 
more detail. 
Open APP. 
Type in participant ID 
Choose the café lesson 
OBS 
Now I am going to play the 'Watch and listen' scenario, and I will ask you to listen to 
the conversation and try your best to understand what is going on. 
Remember you can pause and restart the scenario, and if you want there are other 
aspects of the program you can access, e.g. vocabulary or transcription. Take your 
time. I will just sit back over here a little. When you are doing this, I won't be 
available to talk to you or to help you. 
Open OBS scenario 
Just press play when you are ready. 
Researcher log any comments/difficulties in Log file 
Now, I just want to ask you a few questions about that 
Ask OBS Q 
0-01 
Thanks. Now I am going to ask you to try the first One-to-One scenario, where one of 
the characters will ask you some questions. Please listen to the questions and try to 
answer them. 
Remember you can pause and restart the scenario, but please do not stop the scenario. 
If you want to access other aspects of the program, please pause the scenario first. I 
will just sit back over here again. When you are doing this, I won't be available to talk 
to you or to help you. 
Open 0-0 1 
Just press play when you are ready. 
Researcher log any comments/dfJIculties in Log file 
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Now, I will ask you to try that scenario again. I will again sit back while you are 
using it. 
Open 0-0 1 
Just press play when you are ready. 
Researcher log any comments/difficulties in Log file 
0-02 
Thanks. Now I am going to ask you to try another One-to-One scenario. Again when 
you are doing this, I won't be available to talk to you or to help you. 
Open 0-02 
Just press play when you are ready. 
Researcher log any comments/difficulties in Log file 
Now, I will ask you to try that scenario again. I will again sit back while you are 
using it. 
Open 0-02 
Just press play when you are ready. 
Researcher log any comments/dfJIculties in Log file 
INT 
Thanks. Now I am going to ask you to 'Go to the café' and become a customer in the 
café. Please listen to the questions and try to answer them. 
Remember you can pause and restart the scenario, but please do not stop the scenario. 
If you want to access other aspects of the program, please pause the scenario first. I 
will just sit back over here again. When you are doing this, I won't be available to talk 
to you or to help you. 
Open 'Go to the café' 
Just press play when you are ready. 
Researcher log any comments/difficulties in Log file 
Now, I will ask you to try that scenario again. I will again sit back while you are 
using it. 
Open 'Go to the café' 
Just press play when you are ready. 
Researcher log any comments/difficulties in Log 
QUESIONNAIRES 
Thanks. That's all I am going to ask you to do with the program. I just have a few 
questions about your experiences. First, can I ask you to fill out this questionnaire 
thinking about the characters that you interacted with. 
Give Likert Ml 
Thanks, now thinking about the program, please fill out the following questionnaire. 
Give Likert M2 
Thanks, now I am just going to ask you some questions about your experiences today. 
Ask Post usage interview Q 
And finally, I will ask you some questions about yourself 
Ask Demographic Q 





This section details the lesson dialogue prompt files for the scenarios of the lesson 
described in Chapter 5. The agent prompts for each of the scenarios in the 'At the 
station' lesson are detailed for the two languages developed, Italian and Japanese, 
together with their English translations. 
• Observational scenario prompts 
• One-to-One scenario prompts: About the observational 
• One-to-One scenario prompts: About train times 
• One-to-One scenario prompts: About journey details 
• Interactive Scenario prompts 
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Observational Scenario Prompts - Italian 
Prompt Italian English 
w_look_forward Sono davvero contenta di andare a 
Roma. 
I'm really looking forward to going to 
Rome 
rn_me_too Anch'io. Sei mai stata a Roma 
prima? 
So am I. Have you ever been to Rome 
before? 
w_brother_been 
No, rnai. Ma mio fratello e andato 
una volta. Si è divertito molto. 
No, I haven't. But my brother has been 
once before. He really enjoyed himself 
there. 
rn_beautiful Si, è bellissima. Yes, it's wonderful. 
rn_sights Le antiche rovine sono affascinanti. The ancient ruins are fascinating. 
rn_  like _it Credo proprio che ti piacerà. I think you will really like it there. 
w_lets D'accordo, compriamo i biglietti. OK, let's buy our tickets. 
rn _ok Va bene. OK. 
tm_help_you Buongiorno, posso aiutarLa? Good morning, how can I help you? 
rn_two_please Vorrei due biglietti per Roma per 
cortesia.  
I'd like two tickets to Rome please. 
tm_type Sola andata o andata e ritorno? Is that single or return? 
rn_return Andata e ritorno per cortesia. Return please. 
tm_today Parte oggi? Are you leaving today? 
rn_yes Si( parto oggi). Yes, that's right. 
tm_time_leave D'accordo. A che ora desidera 
partire?  
OK. What time do you want to leave? 
rnwhen _ 	_next A che ora è il prossimo treno? What time is the next train? 
tm_next_leaves II prossimo treno è un intercity. Parte 
alle 9:00. 
The next train is an intercity. It leaves at 
9:00. 
rn_when arrive A che ora arriva? What time does it arrive? 
tm_next_arrives Arriva alla stazione di Roma alle 
13:30.  
It arrives into Rome station at 13:30. 
tm_  want _it Desidera prendere guesto treno? Do you want to take that train? 
rn_  what _think Che cosa ne pensi? What do you think? 
w_fine Penso che guesto vada bene. I think that's fine. 
rn_next_please Si, if treno delle 9:00 allora. Yes the train that leaves at 9:00 then. 
tm_confirm_dest D'accordo, allora due biglietti di 
andata e ritorno per Roma.  
OK, so two return tickets to Rome. 
tm_  confirm _deptime II treno parte alle 9:00. The train leaves at 9:00 
trn_  confirm _arrtime e arriva a Roma alle 13:30. and will arrive into Rome at 13:30. 
tm_cost Sono 60 Euro. That comes to 60 Euro. 
rn_money D'accordo, ecco gui. OK, here you are. 
tm_thanks Grazie. Thanks. 
tm_change Ed 'ecco 40 Euro di resto. And that's 40 Euro change. 
tm_tickets Ecco i vostri biglietti. Here are your tickets. 
rn_thanks Grazie. Thanks. 
rn_platform Oh, gual è il binario? Oh, what platform is it? 
tm_platform II treno parte dal binario 5. The train leaves from platform 5. 
m_  thanks _2 Molte grazie. Thanks very much. 
w_thanks Grazie! Thanks! 
tm_welcome Prego. Ricordi di convalidare i 
biglietti. 
You're welcome. Remember to validate 
your tickets! 
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Observational Scenario Prompts - Japanese 
Prompt Japanese English 
w_look_forward Watashi wa Tokyo e iku no o hontoni 
tanoshimini shiteimasu. 
I'm really looking forward to going to 
Tokyo. 
rn_me_too Watashi mo. Tokyo e itta koto ga 
arimasu ka? 
So am I. Have you ever been to Tokyo 
before? 
w_brother_been lie, arimasen. Shikashi watashi no 
kyodai wa ichido itta koto ga arimasu. 
Kare wa hontoni tanoshinde kimashita 
No, I haven't. But my brother has been 
once before. He really enjoyed himself 
there. 
m_beautiful Ee, subarashil desu ne. Yes, it's wonderful. 
rn_sights Tokyo ni wa takusan no o-tera to koen 
gaarimasu. 
There are many temples and parks in 
Tokyo. 
rn_like_it Anata ga hontoni soko o suki ni naru to 
omoimasu.  
I think you will really like it there. 
w_lets So desu ne. Kippu o kaini ikimasho. OK, let's buy our tickets. 
rn_ok Ii desu yo. OK. 
tm_help_you Ohayo gozaimasu. lrasshaimase. Good morning, how can I help you? 
rn _two_please Tokyo e no kippu 2 mai kudasai. Two tickets to Tokyo please. 
tm_type Katamichi desu ka, ofuku desu ka? Is that single or return? 
rn_return Ofuku kudasai. Return please. 
tm_today Kyo demasu ka? Are you leaving today? 
rn_yes Hai so desu. Yes, that's right. 
tm_  time _leave Wakarimashita. Nan-j ni detai desu ka? OK. What time do you want to leave? 
rn_  when _next Tsugi no densha wa nan-ji desu ka? What time is the next train? 
tm_next_leaves Tsugi no densha wa Shinkansen desu. 
9:00 ni demasu. 
The next train is a Shinkansen. It 
leaves at 9:00. 
rnarrive _when Nan-ji ni tsukimasu ka? What time does it arrive? 
tm_next—arrives 
tm_want_it 
11:20 ni Tokyo eki ni tsukimasu. 
Sono densha ni shitai desu ka? 
It arrives into Tokyo station at 11:20. 
Do you want to take that train? 
rn_  what _think Do omoimasu ka? What do you think? 
w_fine Sorede iito omoimasu. I think that's fine. 
rn_next_please Hai 9:00 no densha desu. Yes the 09:00 train. 
tm_confirm_dest Hai, Tokyo e no ofuku kippu 2 mai desu 
ne. 




Densha wa ku-ji ni demasu soshite 
Tokyo nil 1:20 ni tsukimasu. 
The train leaves at 9:00 and will arrive 
into Tokyo at 11:20. 
tm_cost 16,000 en ni narimasu. That comes to 16,000 Yen. 




4000 en no otsuri desu. 
Thanks. 
And that's 40 Euro change. 
tm_tickets Kippu desu. Here are your tickets. 
rn_thanks Domo. Thanks. 
rn_platform Aa, nanbansen desu ka? Oh, what platform is it? 
tm_platform Sono densha wa 4 bansen kara 
demasu.  
The train leaves from platform 4. 
m_  thanks _2 Arigato gozaimasu. Thanks very much. 
w_thanks Domo arigato. Thanks! 
tm_welcome D6itashimashite. You're welcome. 
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One-to-One scenario: About the Observational scenario - Italian 
Italian English 
Intro Dai, parliamo. Let's talk. 
Question 1 Dove vanno Franco e Luisa? Where are Franco and Luisa going? 
Question 2 A che ora arrivano a Roma? What time do they arrive in Rome? 
Question 3 Da quale binario parte ii treno? What platform does the train leave 
from? 
Summary Insomma, Franco e Luisa sono alla In summary, Franco and Luisa are at 
stazione dei treni di Milano. Vanno a Milan railway station. They are going 
Roma. Partono da Milano alle 9:00 e to Rome. The train leaves Milan at 
arrivano a Roma alle 13:30. II treno 9:00 and arrives in Rome at 13:30. 
per Roma parte dal binario 5. The train for Rome leaves from 
platform 5. 
One-to-One scenario: About train times - Italian 
Italian English 
Intro Dai, parliamo Let's talk 
Question 1 A che ora parte il treno per Venezia? What time does the train to Venice 
leave? 
Question 2 A che ora arriva il treno? What time does it arrive? 
Question3 A che ora parte il treno per Napoli? What time does the train to Naples 
leave? 
Question 4 A che ora arriva ii treno? What time does it arrive? 
Summary Insomma, il treno per Venezia parte In summary, the train to Venice 
alle 9:00. Arriva aIle 12:09. 	II treno leaves at 9:00. 	It arrives at 12:09. 
per Napoli parte alle 11:10. Arriva The train to Napoli leaves at 11:10. It 
alle 19 : 20 . * arrives at 19:20 
* Note, these times are given here in the 24 hour clock. The grammars are designed to accept times in 
the 12 hour clock also. If the user responds in the 12 hour clock, the summary uses the 12 hour clock. 
One-to-One scenario: About journey details - Italian 
Italian English 
Intro Dai, parliamo. Let's talk. 
Question 1 Dove desideri andare in Italia? Where would you like to go in Italy? 
Question 2 A che ora parte il treno per <favoured What time does the train to 
destination >. <favoured destination> leave? 
Question 3 A che ora arriva il treno? What time does it arrive? 
Question 4 Da quale binario parte II treno? What platform does the train leave 
from? 
Summary Insomma, desideri andare a In summary, you would like to go to 
<favoured destination>. 	II treno per <favoured destination>. The train to 
<dest> parte alle <dep time>. Arriva <dest> leaves at <dep time>. It 
alle <arr time>. II treno parte dal arrives at <arr time>. The train 
binario <platform no>. leaves from platform <platform no.>. 
One-to-One scenario: About the Observational scenario - Japanese 
Italian English 
Intro Sore ja hanashimasho. Let's talk. 
Question 1 Ito-san to Megumi-san wa doko e Where are Ito-san and Megumi-san 
ikimasu ka? going? 
Question 2 Nan-j ni Tokyo ni tsukimasu ka? What time do they arrive in Tokyo? 
Question 3 Sono densha wa nanbansen kara What platform does the train leave 
demasu ka? from? 
Summary Matomereba, Ito-san to Megumi-san In summary, Ito-san and Megumi-san 
wa Osaka no eki ni imasu. Karera are at Osaka railway station. They 
wa Tokyo ni ikimasu. 9:00 ni Osaka are going to Tokyo. The train leaves 
o demasu soshite 11:20 ni Tokyo ni Osaka at 9:00 and arrives in Tokyo at 
tsukimasu. Tokyo e no densha wa 4 11:20. The train for Tokyo leaves 
bansen kara demasu. from platform 4. 
One-to-One scenario: About train times - Japanese 
Japanese English 
Intro Sore ja hanashimasho. Let's talk 
Question 1 Niigata e no densha wa nan-ji ni What time does the train to Niigata 
demasu ka? leave? 
Question 2 Sono densha wa nan-ji ni tsukimasu What time does it arrive? 
ka?  
Question3 Hiroshima e no densha wa nan-ji ni What time does the train to 
demasu ka? Hiroshima leave? 
Question 4 Sono densha wa nan-ji ni tsukimasu What time does it arrive? 
ka?  
Summary Matomereba, Niigata e no densha wa In summary, the train to Niigata 
9:30 ni demasu. Sore wa 12:00 ni leaves at 9:30. 	It arrives at 12:00. 
tsukimasu. Hiroshima e no densha The train to Hiroshima leaves at 
wa 11:40 ni demasu. Sore wa 15:20 11:40. 	It arrives at 15:20 
ni tsukimasu.*  
* Note, these times are given here in the 24 hour clock. The grammars are designed to accept times in 
the 12 hour clock also. If the user responds in the 12 hour clock, the summary also uses the 12 hour 
clock (for example, Sore wa gogo 3:20 ni tsukimasu.'). 
One-to-One scenario: About journey details - Japanese 
Japanese English 
Intro Sore ja hanashimasho. Let's talk. 
Question 1 Nihon ni wa doko e ikitai desu ka? Where would you like to go in Japan? 
Question 2 <favoured destination> e no densha What time does the train to 
wa nan-ji ni demasu ka? <favoured destination> leave? 
Question 3 Sono densha wa nan-ji ni tsukimasu What time does it arrive? 
ka?  
Question 4 Sono densha wa nanbansen kara What platform does the train leave 
demasu ka? from? 
Summary Matomereba, anata wa <favoured In summary, you would like to go to 
destination> e ikitai desu. <dest> e <favoured destination>. The train to 
no densha wa <dep time> ni demasu. <dest> leaves at <dep time>, It 
Sono densha wa <arr time> ni arrives at <arr time>. The train 
tsukimasu. Sono densha wa leaves from platform <platform no.>. 
<platform no> bansen kara demasu.  
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Interactive Scenario Prompts - Italian 
Agent Prompt Italian English 
F F_greet Salve. Come va? Hi. How are you? 
F F_lets D'accordo, compriamo i biglietti Let's buy our tickets. 
TM TM_greet * Salve, posso aiutarLa? Hello, how can I help you? 
TM TM_greet2* Desidera corn prare un biglietto? Would you like to buy a ticket? 
TM TM_destO* Dove desidera andare? Where would you like to go? 
TM TM_num_tktsO * Quanti biglietti desidera? How many tickets would you like? 
TM TM_mini_cfmO_ 
sing * 
Allora, un biglietto per <>. E 
corretto? 




Allora, sono <> biglietti per <>. E 
corretto? 
So that's <n> tickets to <dest>. Is 
that right? 
TM TM_tkt_typeO* Sola andata o andata e ritorno? Single or return? 
TM 
TM_tkt_type2_s i ng* 
Desidera un biglietto di sola andata 
o di andata e ritorno? 




Desidera biglietti di sola andata o di 
andata e ritorno? 
Do you want single or return 
tickets? 
TM TM_de ptimeO* A che ora desidera partire? What time do you want to leave? 
TM 
TM_end_cfmO_ 
s i ng l e* 
Allora, sono <> biglietti di sola 
andata per ii treno per <> che parte 
alle <>. E corretto? 
So that's <n> single tickets for the 
train to <dest> which leaves at 
<time>. Is that right? 
TM 
TM_ end _cfmO_ 
return* 
Allora, sono <> biglietti di andata e 
ritorno per ii treno per <> che parte 
aIle <>. E corretto? 
So that's <n> return tickets for the 
train to <dest> which leaves at 
<time>. Is that right? 
TM TM _cost D'accordo, sono <> per cortesia. OK, that's <amount> please. 
TM 
TM_change_sing Ecco il suo resto, e iI suo biglietto. 
Here is your change, and your 
ticket. 
TM 
TM_  change _pl Ecco ii suo resto, e i suoi biglietti. 
Here is your change, and your 
tickets. 
TM 
TN_platform II treno parte dal binario <>. 
The train leaves from platform 
<no>. 
TM TM _thanks Molte grazie. Thanks, goodbye. 
F F_thanks Grazie! Thank you. Goodbye. 
TM TM_  validate _sing Ricordi di convalidare il biglietto. Remember to validate your ticket. 
TM TM_validate_pl Ricordi di convalidare i biglietti. Remember to validate your tickets. 
The prompts denoted with a * indicate those prompts addressed to the user and 
therefore require user input. Recovery strategies are employed in case of user 
difficulties, with further error level prompts used at these stages. 
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Interactive Scenario Prompts - Japanese 
Agent Prompt Japanese English 
F F_greet Konnichiwa. 0-genki desu ka? Hi. How are you? 
F IF 	lets Ja, kippu o kaini ikimasho. Let's buy our tickets. 
TM TM_greet * Konnichiwa. lrrashaimase. Hello, how can I help you? 
TM TM_greet2* Kippu o kaitai desu ka? Would you like to buy a ticket? 
TM TM_destO* Doko e ikitai desu ka? Where would you like to go? 
TM TM_num_tktsO * Kippu wa nanmai desu ka? How many tickets would you like? 
TM TM_mini_cfmO_ 
sing * 
Ja, <dest> e no kippu ichimai desu 
ne. So desu ka? 




Ja, <dest> e no kippu <n> desu ne. 
So désu ka? 
So that's <n> tickets to <dest>. Is 
that right? 
TM TM_tkt_typeO* Katamichi desu ka, ofuku desu ka? Single or return? 
TM 
TM_tkt_type2 
Katamichi kippu desu ka, ofuku 
kippu desu ka? 
Do you want a single or a return 
ticket? 
TM TM_depti meO*, Nan-ji ni detai desu ka? What time do you want to leave? 
TM 
TM_end_cfmO_ 
s ingl e* 
Ja, <time> ni deru <dest> e no 
ofuku kippu <n> hoshii n desu ne. 
So desu ka? 
So that's <n> single tickets for the 
train to <dest> which leaves at 
<time>. Is that right? 
TM 
TM_ end _cfmO_ 
return* 
Ja, <time> ni deru <dest> e no 
katamishi kippu <n> hoshii n desu 
ne. So desu ka? 
So that's <n> return tickets for the 
train to <dest> which leaves at 
<time>. Is that right? 
TM 
TM _cost 
Wakarimashita. Sono <> en o 
kudasai.  
OK, that's <amount> yen please. 
TM 
TM_  change _sing Otsuri desu. Kippu o dozo. 




Sono densha wa<> bansen kara 
demasu. 
The train leaves from platform 
<no>. 
TM TM _thanks Domo arigato. Thanks, goodbye. 
F - F_thanks Domo. Sayonara. Thank you. Goodbye. 
TM 	I TM _welcome Do itashimashite. You're welcome. 
The prompts denoted with a * indicate those prompts addressed to the user and 
therefore require user input. Recovery strategies are employed in case of user 
difficulties, with further error level prompts used at these stages. 
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Appendix 2.2 
The questionnaires used in the evaluation described in Chapter 5 are presented here. 
Observational Questionnaire 
. One-to-One Questionnaire 
Interactive Questionnaire 
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Questionnaire 1: Observational 
Thinking about watching the interaction between the characters, tick one box for each 
statement. 
Strongly Agree Slightly Neither Slightly Disagree Strong 
Agree Agree agree nor Disagree Disagr 
disagree 
Qi I felt I always understood what the characters U 
said. 
Q2 I enjoyed listening to the characters. U U U U U U U 
Q3 I felt stressed when listening to the characters. U U U U U U U 
Q4 I felt the characters were difficult to understand. U U U Li U U U 
Q5 I felt relaxed when listening to the characters. U U U U U U U 
Q6 I felt this was useful for my learning of Italian. U U U U U U U 
Q7 I felt anxious when listening to the characters. U U U U U U U 
Q8 I felt that the level of the language was too U U U U U U U 
difficult for me to understand. 
Note: Q6 refers to particular target language. Two different versions of the 
questionnaire were used in the evaluations, one for each of the two language groups. 
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Questionnaire 2: One-to-One 
Thinking about interacting with the character, tick one box for each statement. 
Strongly 	Agree Slightly Neither Slightly Disagree 	Strong 
Agree Agree agree nor Disagree Disagr 
disagree 
Qi I felt I always understood what the character 	Ll 	U Ll Ll U U 	U 
said. 
Q2 I felt embarrassed talking to the character. 	FJ 	U 	U 	U 	U 	U 	U 
Q3 I felt that the level of the language was too Ll Ll LJ U U U U 
difficult for me to understand.  
Q4 I felt that the subtitles helped me understand the U U U U U U U 
character. 
Q5 I felt that the character did not understand what I U U U U U U U 
said. 
Q6 I felt relaxed when talking with the character. U U U U U U U 
Q7 I felt I always knew how to respond to the U U U U U U U 
character. 
Q8 I felt the subtitles were distracting. U U U U U U U 
Q9 I felt that this interaction was useful for my U U U U U U U 
learning of Italian. 
Q10 I felt in control when talking to the character. U U U U U U U 
Q 1 I enjoyed interacting with the character. U U U U U U U 
Q12 I felt that this dialogue was too easy for me. U U U U U U U 
Q131 felt stressed when talking with the character. U U U U U U U 
Q14 I thought the subtitles helped me respond to the U U U U U U U 
character. 
Q15 I would be happy to talk to the character again. U U U U U U U 
Q16 I prefer speaking Italian in class, rather than U U U U U U U 
interacting with the character. 
Q17 I felt that the subtitles interfered with my U U U U U U U 
learning of Italian. 
Q18 I felt the character was difficult to understand. 	U 	U 	U 	U 	U 	U 	U 
Note: Q9 and Q16 refer to particular target language. Two different versions of the 
questionnaire were used in the evaluations, one for each of the two language groups. 
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Questionnaire 3: Interactive 
Thinking about interacting with the characters, tick one box for each statement. 
Strongly Agree Slightly Neither Slightly Disagree Stron 
Agree Agree agree nor Disagree Disagi 
disagree 
Qi I felt I always understood what the characters U U U U U U U 
said. 
Q2 I enjoyed interacting with the characters. U U U U U U U 
Q3 I felt stressed when interacting with the U U U U U U U 
characters. 
Q4 I felt the characters were difficult to understand. U U U U U U U 
Q5 I felt that this dialogue was too easy for me. U U U U U U U 
Q6 I felt relaxed when interacting with the U U U U U U U 
characters. 
Q7 I felt that the level of the language was too U U U U U U U 
difficult for me to understand. 
Q8 I felt that this interaction was useful for my U U U U U U U 
learning of Italian. 
Q9 I felt that the characters did not understand what U U U U U U U 
I said.  
Q10 I felt I always knew how to respond to the U U U U U U U 
characters. 
Qil I felt embarrassed when interacting with the U U U U U U U 
characters. 
Q12 I felt in control when interacting with the 	U 	U 	U 	U 	U 	U 	U 
characters. 
Q13 I prefer speaking in Italian in class, rather than 	U 	U 	U 	U 	U 	U 	U 
interacting with the characters. 
Q14 I would be happy to interact with the characters 	U 	U 	U 	U 	U 	U 	U 
again. 
Note: Q8 and Q13 refer to particular target language. Two different versions of the 
questionnaire were used in the evaluations, one for each of the two language groups. 
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Appendix 2.3 
The experiment procedure and researcher script used in the evaluation described in 
Chapter 5 are presented here. 
experiment procedure 
. researcher script 
310 
Experiment Procedure 
Task Tools used for data collection 
Observational Scenario 
The user is given a short tutorial on the The researcher takes notes in the Log file of any problems 
various controls in the program. The user is (either with the system or problems which the learner is 
asked to watch the 'observational' scenario, experiencing). 
After watching the observational scenario, the researcher 
asks the participant to complete the OBS Q. 
One-to-One Scenario #1 (first version) 
The user is reminded of the various controls The researcher takes notes in the Log file of any problems. 
in the program. Then the user is asked to 
try the 'one-to-one' scenario by speaking After trying the one-to-one scenario, the researcher asks 
with the virtual character. The first version the participant to complete 0-0 lvi. 
has a particular subtitle type.  
One-to-One Scenario #2 (first version) 
The researcher takes notes in the Log file of any problems. 
The user is asked to try the other 'one-to- 
one' scenario. After trying the one-to-one scenario, the researcher asks 
the participant to complete 0-02v1. 
One-to-One Scenario #1 (second version) 
The researcher takes notes in the Log file of any problems. 
The user is asked to try the first 'one-to- 
one' scenario - second version of subtitle After trying the one-to-one scenario, the researcher asks 
type. the participant to complete 0-01v2. 
One-to-One Scenario #2 (second version) 
The researcher takes notes in the Log file of any problems. 
The user is asked to try the other 'one-to- 
one' scenario. After trying the one-to-one scenario, the researcher asks 
the participant to complete 0-02v2. 
Interactive Scenario 
The researcher takes notes in the Log file of any problems. 
The user is asked to try the 'interactive' 
scenario by speaking with the virtual After trying the one-to-one scenario, the researcher asks 
character. the participant to complete the 1NT Q (see appendices). 
Post usage interviews After completion of using the various components, the 
researcher engages the participant in an oral interview in 
order to obtain opinion and demographic data: 
• 	Interview questionnaire 
• Demographic questionnaire 
311 
Researcher Script 
Hi. I'm <>. Thanks for agreeing to test our program. I am going to ask you to try 
different parts of the program today and then I will ask you what you think about it. 
Please remember that today we are testing the program; we are not testing you in any 
way. 
APP 
Thanks, first I am going to very quickly show you some parts of the program. If you 
have any questions, please feel free to ask me. 
Researcher open application 
Researcher select train station lesson - show tool tips 
Researcher start OBS dialogue, switch subtitles on 
Researcher pause dialogue and access vocabulary 
Researcher restart dialogue. Stop dialogue and access grammar in English. 
Thank you. 
Close APP. 
Now, I am going to open the program again so that we can look at certain parts in 
more detail. 
Open APP. 
Type in participant ID 
Choose the train station lesson 
OBS 
Now I am going to play the 'Watch and listen' scenario, and I will ask you to listen to 
the conversation and try your best to understand what is going on. 
Remember you can pause and restart the scenario, and if you want there are other 
aspects of the program you can access, eg vocabulary or transcription. Take your 
time. I will just sit back over here a little. When you are doing this, I won't be 
available to talk to you or to help you. 
Open OBS scenario 
Just press play when you are ready. 
Researcher log any comments/difficulties in Log file OBS usage 
Now, I would like to give you a short questionnaire to get your opinions on that. 
Give Likert OBS Q 
OPEN SUB VERSION OF 0-Os FOR GROUP: 
GROUPA=DEFAULT; GROUPB=REMAINING 
Thanks. Now, I am going to ask you to try the one-to-one scenarios. There are two 
different versions that I would like you to try. So we are going to do two one-to-one 
scenarios with the first version and then the scenarios with the second version. After 
each scenario, I will give you a questionnaire to get your opinions on it. 
0-01 - first version 
So, I am going to ask you to try the first One-to-One scenario, where one of the 
characters will ask you some questions. Please listen to the questions and try to 
answer them. 
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Remember you can pause and restart the scenario, but please do not stop the scenario. 
If you want to access other aspects of the program, please pause the scenario first. I 
will just sit back over here again. When you are doing this, I won't be available to talk 
to you or to help you. Are you ready to begin? 
Open 0-0] 
Start dialogue and switch on subtitles 
Researcher log any comments/difficulties in Log file 
Now, I would like to give you a short questionnaire to get your opinions on that. 
Give Likert Vi 0-01 
0-02 - first version 
Thanks. Now I am going to ask you to try another One-to-One scenario. This is 
another scenario with the same version of the program. Again when you are doing 
this, I won't be available to talk to you or to help you. 
Open 0-02 
Start dialogue and switch on subtitles 
Researcher log any comments/difficulties in Log file 
Now, I would like to give you a short questionnaire to get your opinions on that. 
Give Likert Vi 0-02 
Thanks. 
Now I would like you to try the second version. 
OPEN SUB VERSION OF 0-Os FOR GROUP: 
GROUPA=REMAINING; GROUPB=DEFAULT 
0-01 - second version 
Remember you can pause and restart the scenario, but please do not stop the scenario. 
If you want to access other aspects of the program, please pause the scenario first. I 
will just sit back over here again. When you are doing this, I won't be available to talk 
to you or to help you. Are you ready to begin? 
Open 0-01 
Start dialogue and switch on subtitles 
Researcher log any comments/dfJIculties in Log file 
Now, I would like to give you a short questionnaire to get your opinions on that. 
Give Likert V2 0-01 
0-02 - second version 
Thanks. Now I am going to ask you to try another One-to-One scenario. This is 
another scenario with the same version of the program. Again when you are doing 
this, I won't be available to talk to you or to help you. 
Open 0-02 
Start dialogue and switch on subtitles 
Researcher log any comments/difficulties  in Log file 
Now, I would like to give you a short questionnaire to get your opinions on that. 
Give Likert V2 0-02 
313 
INT 
Thanks. Now I am going to ask you to 'Go to the train station' and order train tickets. 
Please listen to the questions and try to answer them. 
Remember you can pause and restart the scenario, but please do not stop the scenario. 
If you want to access other aspects of the program, please pause the scenario first. I 
will just sit back over here again. When you are doing this, I won't be available to talk 
to you or to help you. 
Open 'Go to the train station' 
Just press play when you are ready. 
Researcher log any comments/difficulties in Log file 
Now, I would like to give you a short questionnaire to get your opinions on that. 
Give Likert INT 
QUESTIONNAIRES 
Thanks. That's all I am going to ask you to do with the program. I just have a few 
questions about your experiences. 
Ask Exit Interview Q 
And finally, I will ask you some questions about yourself 
Ask Demographic Q 
Thanks. Here is a lovely pen for all your help 





This section details the lesson dialogue prompt files for the scenarios of the lesson 
described in Chapter 6. The agent prompts for each of the scenarios in the 'At the 
station' lesson are detailed for the two languages developed, English (for the EFL 
lesson) and French (together with the English translations). 
• Observational scenario prompts 
• One-to-One scenario prompts: About the observational 
• One-to-One scenario prompts: About train times 
• One-to-One scenario prompts: About journey details 
• Interactive Scenario prompts 
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Observational Scenario Prompts - French 
Prompt French English 
w_look_forward J'ai hate d'aller a Paris. I'm really looking forward to going to 
Paris 
rn_me_too Moi aussi. Tu es déjà allée a Paris? So am I. Have you ever been to Paris 
before? 
w_brother_been Non, je n'y suis jamais allée. Mais 	- 
mon frère y est déjà allé. II s'est 
bien amuse, 
No, I haven't. But my brother has been 
once before. He really enjoyed himself 
there. 
rn_beautiful Oui, c'est merveilleux. Yes, it's wonderful. 
rn_sights C'est une ville si romantique. II y a 
tellement de musées et de galeries 
d'art.  
It's such a romantic city. There are so 
many museums and galleries. 
rn_like_it Je pense que ca te plaira 
beaucoup. 
I think you will really like it there. 
w_lets D'accord, allons acheter nos billets. OK, let's buy our tickets. 
rn_ok D'accord. OK. 
tm_help_you Bonjour. Je peux vous aider? Good morning, how can I help you? 
rn_two_please Je voudrais 2 billets pour Paris, s'il 
vous plait. 
I'd like two tickets to Paris please. 
tm_type Des allers simples ou des allers- 
retour?  
Is that single or return? 
rn_return Allers-retour, s'iI vous plait. Return please. 
tm_today Vous partez aujourd'hui? Are you leaving today? 
rn_yes Oui, c'est ça. Yes, that's right. 
tm_tirne_leave D'accord. A quelle heure désirez- 
vous partir? 
OK. What time do you want to leave? 
rn_when_next A quelle heure part le prochain 
train?  
What time does the next train leave? 
tm next leaves Le prochain train part a 09h00. The next train leaves at 9:00. 
rn_  when _arrive II arrive a quelle heure? What time does it arrive? 
tm_  next _arrives II arrive a Paris a 10h55. It arrives into Paris station at 10:55. 
tm_  want _it Vous voulez prendre ce train? Do you want to take that train? 
rn_  what _think Qu'est-ce que tu en penses? What do you think? 
w_fine Je pense que ca va. I think that's fine. 
rn_next_please Oui, d'accord. Le train de 09h00 
alors.  
Yes, OK. The 9:00 train then. 
tm_confirrn_dest D'accord, donc, 2 allers-retour pour 
Paris.  
OK, so two return tickets to Paris. 
tm_  confirm _deptirne Le train part a 09h00 The train leaves at 9:00 
tm_  confirm _arrtime et arrivera a Paris a 10h55. and will arrive into Paris at 10:55. 
tm_cost Ca fera 60 euros. That comes to 60 Euro. 
rn_money D'accord. Voilà. OK, here you are. 
tm_thanks Merci. Thanks. 
tm_change Je vous rends 40 euros de 
monnaie.  
And that's 40 Euro change. 
tm_tickets Voici vos billets. Here are your tickets. 
rn_thanks Merci. Thanks. 
rn_platform Oh, c'est quel quai? Oh, what platform is it? 
tm_platform Le train part du quai numéro 5. The train leaves from platform 5. 
m_  thanks _2 Merci beaucoup. Thanks very much. 
w_thanks Merci! Thanks! 
tm_welcome De rien. You're welcome. Remember to validate 
your tickets! 
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Observational Scenario Prompts - English 
Prompt English 
w_  look _forward I'm really looking forward to going to London. 
m_rne_too So am I. Have you ever been to London before? 
w_  brother _been No, I haven't. But my brother has been once. He really enjoyed himself there. 
rn _beautiful Yes, it's great. 
rn _sights There are so many museums and galleries. 
rn _ like _it I think you'll really like it there. 
w_lets OK, shall we get our tickets? 
rn _ok OK. 
trn _help_you Good morning, how can I help you? 
rn _ two _please I'd like two tickets to London please. 
trn _type Is that single or return? 
rn _return Return please. 
tm_today Are you leaving today? 
rn_yes Yes, that's right. 
trn time _ 	_leave OK. What time do you want to leave? 
rn _ when _next What time does the next train leave? 
tm_  next _leaves The next train leaves at 07:30. 
rn _ when _arrive What time does it arrive? 
trn 
trn_next_arrives 
want _ 	_it 
It arrives into London at 12:00. 
Would you like to take that train? 
rn what _ _think What do you think? 
w_fine I think that's fine. 
rn _next_please Yes the 07:30 train then. 
trn confirm _ 	_dest OK, so two return tickets to London. 
tm_  confirm _deptirne The train leaves at 07:30 
tm_  confirm _arrtirne and arrives into London at 12:00. 
tm_cost That comes to 120 pounds please. 
rn_money OK, here you are. 
tm_thanks Thanks. 
tm_change And that's 30 pounds change. 
tm_tickets Here are your tickets. 
rn _thanks Thanks. 
rn_platform Oh, what platform is it? 
tm_platform The train leaves from platform 6. 
m_  thanks _2 Thanks very much.__ _  
w_thanks Thanks! 
tm_welcome You're welcome. Have a good trip! 
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One-to-One scenario: About the Observational scenario - French 
French English 
Intro Parlons maintenant. Let's talk. 
Question 1 OU vont Jean et Sylvie? Where are Jean and Sylvie going? 
Question 2 us arrivent a queue heure a Paris? What time do they arrive in Paris? 
Question 3 Le train part de quel quai? What platform does the train leave 
from? 
Summary En bref, Jean et Sylvie sont a la gare In summary, Jean and Sylvie are at 
de Lyon. 	Ils vont a Paris. Its partent Lyon railway station. They are going 
de Lyon a 09h00 et arrivent a Paris a to Paris. The train leaves Lyon at 
10h55. Le train pour Paris part du 9:00 and arrives in Paris at 10:55. 
quai numéro 5. The train for Paris leaves from 
platform 5. 
One-to-One scenario: About train times - French 
French English 
Intro Parlons maintenant. Let's talk 
Question 1 A quelle heure part le train pour What time does the train to Nice 
Nice? leave? 
Question 2 A guelle heure arrive le train? What time does it arrive? 
Question3 A quelle heure part le train pour What time does the train to Bordeaux 
Bordeaux? leave? 
Question 4 A guelle heure arrive le train? What time does it arrive? 
Summary En bref, le train pour Nice part a In summary, the train to Nice leaves 
09h00. II arrive a 13h25. Le train at 9:00. 	It arrives at 13:25. The train 
pour Bordeaux part a lOhOO. II arrive to Bordeaux leaves at 10:00. It 
a 19h00.* arrives at 19:00 
* Note, these times are given here in the 24 hour clock. This example assumes the user has responded 
in the 24 hour clock. The grammars are designed to accept times in the 12 hour clock also. If the user 
responds in the 12 hour clock, the summary also uses the 12 hour clock (for example, 'II arrive a 7h00 
du soir'). 
One-to-One scenario: About journey details - French 
French English 
Intro Parlons maintenant. Let's talk. 
Question 1 Oü en France désires-tu aller? Where would you like to go in 
France? 
Question 2 A quelle heure part le train pour What time does the train to 
<favoured destination>. <favoured destination> leave? 
Question 3 A quelle heure arrive le train? What time does it arrive? 
Question 4 De quel quai part le train? What platform does the train leave 
from? 
Summary En bref, tu voudrais alter a <favoured In summary, you would like to go to 
destination>. Le train pour <dest> <favoured destination>. The train to 
part a <dep time>. II arrive a <arr <dest> leaves at <dep time>. It 
time>. Le train part du quai numéro arrives at <arr time>. The train 
no>. leaves from platform <platform no.>. 
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One-to-One scenario: About the Observational scenario - English 
English 
Intro Let's talk. 
Question 1 Where are John and Katie going? 
Question 2 What time do they arrive in London? 
Question 3 Which platform does the train leave from? 
Summary In summary, John and Katie are at Edinburgh railway station. They are going 
to London. The train leaves Edinburgh at 7:30 and arrives in London at 12:00. 
The train to London leaves from platform 6. 
One-to-One scenario: About train times - English 
English 
Intro Let's talk 
Question I What time does the train to Cardiff leave? 
Question 2 What time does it arrive? 
Question3 What time does the train to Aberdeen leave? 
Question 4 What time does it arrive? 
Summary In summary, the train to Cardiff leaves at 8:00. It arrives at 14:10. The train 
to_  Aberdeen _leaves _at_10:40._It_  arrives _at_13:20 
* Note, these times are given here in the 24 hour clock. This example assumes the 
user has responded in the 24 hour clock. The grammars are designed to accept times 
in the 12 hour clock also. If the user responds in the 12 hour clock, the summary also 
uses the 12 hour clock (for example, 'It arrives at 1:20 in the afternoon.'). 
One-to-One scenario: About journey details - English 
English 
Intro Let's talk. 
Question 1 Where in Britain would you like to go? 
Question 2 What time does the train to <favoured destination> leave? 
Question 3 What time does it arrive? 
Question 4 Which platform does the train leave from? 
Summary In summary, you would like to go to <favoured destination>. The train to 
<dest> leaves at <dep time>. It arrives at <arr time>. The train leaves from 
<platform no.>. 
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Interactive Scenario Prompts - French 
Agent Prompt French English 
F F_greet Bonjour. Comment allez-vous? Hi. How are you? 
F F_lets Achetons nos billets. Let's buy our tickets. 
TM TM_greet * Bonjour, je peux vous aider? Hello, how can I help you? 
TM TM greet2* Désirez-vous acheter des billets? Would you like to buy a ticket? 
TM TM_destO* Oü désirez-vous aller? Where would you like to go? 
TM TM_num_tktsO * Corn bien de billets désirez-vous? How many tickets would you like? 
TM TM_mini_cfmO_ 
sing * 
Donc c'est 1 billet pour <dest>. 
C'est ca? 




Donc c'est<n> billets pour <dest>. 
C'est ça? 
So that's <n> tickets to <dest>. Is 
that right? 
TM TM_tkt_typeO* Aller simple ou aller-retour? Single or return? 
TM 
TM_tkt_type2_s i ng* 
Désirez-vous un aller simple ou un 
aller-retour? 




Désirez-vous des allers simples ou 
des aI lers-retour? 
Do you want single or return 
tickets? 
TM TM_depti rneO* A guelle heure désirez-vous partir? What time do you want to leave? 
TM 
TM_end_cfmO_pl_ 
s ing l e* 
Donc c'est <n> aller simples pour le 
train pour <dest> qui part a <time>, 
Cest ca? 
So that's <n> single tickets for the 
train to <dest> which leaves at 
<time>. Is that right? 
TM 
TM_ end _cfmO_pl_ 
return* 
Donc c'est <n> allers-retour pour le 
train pour <dest> qui part a <time>. 
C'est ca? 
So that's <n> return tickets for the 
train to <dest> which leaves at 
<time>. Is that right? 
TM 
TM cost 
Daccord. Ca fera <amount> s'il 
vous plait.  
OK, that's <amount> please.  
TM 
TM_  change _sing 
Voilà votre monnaie, 
et votre billet, 
Here is your change, and your 
ticket. 
TM 
TM_  change _pl 
Voilà votre monnaie, 
et vos billets. 
Here is your change, and your 
tickets. 
TM 
TN_platform Le train part du guai<no>. 
The train leaves from platform 
<no>. 
TM TM thanks Merci. Thanks, goodbye. 
F F_thanks Merci. Au revoir. Thank you. Goodbye. 
TM 
TM_  validate _sing 
N'oubliez pas de composter votre 
billet.  
Remember to validate your ticket. 
TM 
TM_  validate _pl 
N'oubliez pas de composter vos 
billets.  
Remember to validate your tickets. 
The prompts denoted with a * indicate those prompts addressed to the user and 
therefore require user input. Recovery strategies are employed in case of user 
difficulties, with further error level prompts used at these stages. 
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Interactive Scenario Prompts - English 
Agent Prompt English 
F F_greet Hi. How are you? 
F F lets Let's buy our tickets. 
TM TM_greet * Hello, how can I help you? 
TM TM_greet2* Would you like to buy a ticket? 
TM TM_destO* Where would you like to go? 
TM TM_num_tktsO * How many tickets would you like? 
TM TM_rn ini_cfmO_ 
sing * 
So that's one ticket to <dest>. Is that right? 
TM TM_rn ini_cfmO_ 
p1 * 
So that's <n> tickets to <dest>. Is that right? 
TM ITM_tkt_typeO* Single or return? 
TM TM_tkt_type2_s i ng* Do you want a single or a return ticket? 
TM TM_tkts_type2_pl* Do you want single or return tickets? 
TM TM_depti meO* What time do you want to leave? 
TM TM_end_cfmO_pl_ 
s i ng le* 
So that's <n> single tickets for the train to <dest> which leaves at <time>. 
Is that right? 
TM TM_end_cfmO_pl_ 
return* 
So that's <n> return tickets for the train to <dest> which leaves at <time>. 
Is that right? 
TM TM cost OK, that's <amount> please. 
TM TM_  change _sing Here is your change, and your ticket. 
TM TM change pi Here is your change, and your tickets. 
TM TN_platform The train leaves from platform <no>. 
TM TM _thanks Thanks, goodbye. 
F F_thanks Thank you. Goodbye. 
TM TM _welcome You're welcome. 
TM TM _trip Have a good trip! 
The prompts denoted with a * indicate those prompts addressed to the user and 
therefore require user input. Recovery strategies are employed in case of user 
difficulties, with further error level prompts used at these stages. 
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Appendix 3.2 
The questionnaires used in the evaluation described in Chapter 6 are presented here. 
Both English and Mandarin questionnaires are presented here. 
• Observational Questionnaire 
• One-to-One Questionnaire 
• Interactive Questionnaire 
• Motivation Questionnaire 
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Questionnaire 1: Observational (English) 
Thinking about watching the interaction between the characters, tick one box for each 
statement. 
Qi I felt I always understood what the characters 
said. 
Q2 I enjoyed listening to the characters. 
Q3 I felt stressed when listening to the characters. 
Strongly Agree Slightly Neither Slightly Disagree Strong 
Agree Agree agree nor Disagree Disagi 
disagree 
U U U U U U U 
U U U U U U U 
U U U U U UU 
Q4 I felt the characters were difficult to understand. U U U U U - U U 
Q5 I felt relaxed when listening to the characters. U U U U U U U 
Q6 
Q7 
I felt this was useful for my learning of French. 















Q8 I felt that the level of the language was too 
difficult for me to understand. 
U U U U U U U 
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Li Li LI U LI 
Li Li U Li U U Li 
JU'JB)0 U U U U U U U 
Li U U Li U Li U 
Q5 Ai 	ktO Li Li Li Li Li Li U 
Li Li Li Li Li U U 
Q7 A *U, 	Jt7JO U Li Li Li Li U U 
Q8 Li Li Li U Li Li U 
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Questionnaire 2: One-to-One (English) 
Thinking about interacting with the character, tick one box for each statement. 
Strongly 	Agree 	Slightly 	Neither 	Slightly 	Disagree 	Stronl 
Agree Agree agree nor Disagree Disag] 
disagree 
Qi I felt I always understood what the character 0 Li Li Li Li Li Li 
said. 
Q2 I felt embarrassed talking to the character. Li Li Li Li Li Li Li 
Q3 I felt that the level of the language was too Li Li Li Li Li Li Li 
difficult for me to understand. 
Q4 I felt that the character did not understand what I Li Li Li Li Li Li Li 
said. 
Q5 I felt relaxed when talking with the character. 	Li 	Li 	Li 	Li 	Li 	Li 	U 
Q6 I felt I always knew how to respond to the Li Li Li Li Li Li Li 
character. 
Q7 I felt that this interaction was useful for my Li Li Li Li Li Li Li 
learning of French. 
Q8 I felt in control when talking to the character. Li Li Li Li Li Li Li 
Q9 I enjoyed interacting with the character. Li Li Li Li Li Li Li 
QlO I felt that this dialogue was too easy for me. Li Li Li Li Li Li Li 
Qil I felt stressed when talking with the character. Li Li Li Li Li Li Li 
Q12 I would be happy to talk to the character again. 	Li 	Li 	Li 	Li 	Li 	Li 	Li 
Q13 I prefer speaking French in class, rather than 	Li Li Li Li Li Li Li 
interacting with the character. 
Q14 I felt the character was difficult to understand. 	Li 	Li 	Li 	Li 	Li 	Li 	Li 
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Questionnaire 2: One-to-One (Mandarin) 
ffJ Tt1 
FOR Pm Tf Uff 1D 
Ql Li Li 	Li Li 	Li Li Li 
Q2E)Uf, 	 O Li C] Li Li Li Li Li 
Q3 	 *TJOf 




Q8 	RA: W3 
Q9 	 M'i 
Q1O 	 11t1O 
Qil 	}Ut, iUIJJj0 
Q12 
Q13 	 iEJL 
Q14 
Li Li Li Li Li Li Li 
Li C] Li Li Li Li Li 
Li 	Li 	Li 	Li 	Li 	Li 	Li 
Li Li Li Li Li Li Li 
Li Li Li Li Li Li Li 
Li Li Li Li Li Li Li 
Li Li Li Li Li Li Li 
Li Li Li Li Li Li Li 
Li Li LiLi LiLiLi 
Li Li Li Li Li Li Li 
Li Li Li Li Li Li Li 
Li Li Li Li Li Li Li 
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Questionnaire 3: Interactive (English) 
Thinking about interacting with the characters, tick one box for each statement. 
Strongly 	Agree Slightly 	Neither Slightly 	Disagree Stronl 
Agree Agree agree nor Disagree Disag 
disagree 
Qi I felt I always understood what the characters 	LJ 	U U 	U U 	U U 
said. 
Q2 I enjoyed interacting with the characters. U U U U LI U U 
Q3 I felt stressed when interacting with the U U U U U U U 
characters. 
Q4 I felt the characters were difficult to understand. U U U U U U U 
Q5 I felt that this dialogue was too easy for me. U U U U U U U 
Q6 I felt relaxed when interacting with the U U U U U U LI 
characters. 
Q7 I felt that the level of the language was too U U U U U U U 
difficult for me to understand. 
Q8 I felt that this interaction was useful for my U U U U U U U 
learning of French. 
Q9 I felt that the characters did not understand what U U U U U U U 
I said. 
Q1O I felt I always knew how to respond to the U U U U U U U 
characters. 
Q1 	I felt embarrassed when interacting with the U U U U U U U 
characters. 
Q12 I felt in control when interacting with the U U U U U U LI 
characters. 
Q13 I prefer speaking in French in class, rather than U U U U U U LI 
with the characters. _interacting 
Q14 I would be happy to interact with the characters U U U U U U LI 
again.  
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Qi 	 TiO U U U U U U U 
Q2 U U U U U U U 
Q3 	 JO U U U U U U U 
Q4 	ATO U U U U U U U 
Q5 	R 	M 1.0, Ff 	PfT It ffl n X4  U U U U U U U 
Q6 U U U U U U U 
Q7 U U U U U U U 
Q8 	 A JJ U U U U U U U 
Q9 R 	N 4 ATJO U U U U U U U 
Q1O—A Ut, U U U U U U U 
WIT  U U U U U U U 
U U U U U U U 
Q13 	 ft' U U U U U Cl U 
Q 14 R-Mit ~ 44 N 4A V,9 3Z  j i k 4 M. U U U U 
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Questionnaire 4: Motivation (English) 
Thinking about your feelings towards learning French, tick one box for each statement. 
Strongly 	Agree Slightly Neither Slightly Disagree 	Stron 
Agree Agree agree nor Disagree Disagj 
disagree 
Qi I get a good feeling when I speak in French. 	 U 	U U U U U 	- U 
Q2 I get a satisfied feeling when I learn new words and U U U U U U U 
phrases in French. 
Q3 I enjoy the challenge of speaking in French. U U U U U U U 
Q4 I learn French because I want to be able to U U U U U U U 
communicate with French speaking people. 
Q5 I learn French because I think it will be good for my U U U U U U U 
personal development. 
Q6 I learn French because it is important for me to show U U U U U U U 
others I can speak a second language. 
Q7 I learn French because it is important in my life to U U U U U U U 
interact with people who speak French. 
Q8 I don't see the point in learning French. U U U U U U U 
Q9 I learn French because it is expected of me. U U U U U U U 
Q10 I learn French for the enjoyment I get from learning U U U U U U U 
about other people and cultures. 
Qil I take French because it is compulsory. I will drop it U U U U U U U 
as soon as I can. 
Q12 I learn French because I choose to be the kind of U U U U U U U 
person who can speak a second language. 
Q13 I learn French because! would feel ashamed if I U U U U U U U 
couldn't speak in a second language. 
Q14 I learn French so I can get a good grade. U U U U U U U 
Q15 I feel very satisfied when I make progress in French. U U U U U U U 
Q16 I get a good feeling when I can understand French. U U U U U U U 
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Questionnaire 4: Motivation (Mandarin) 
30 MR. No CPA .... Tf-TR 3 EN 
1J 
Q 	I 	3iUt, U U U U U U U 
Q2 —J'[U, U U U U U U U 
U U U U U U U 
Q4 U U U U U U U 
J o 
Q5 *U0 U U U U U U U 
Q6 IiA AJ U U U U U U U 
Q7 — U U U U U U U 
AffEZAA 
Q8 E0 U U U U U U U 
Q9 Aii0 U U U U U U U 
Q1O flTA U U U U U U U 
il U U U U U U U 
Q12 4 U U U U U U U 
A0 
U U U U U U U 
Q 14 U U U U U U U 
Q15 JJf, U U U U U U U 
Q16 U U U U U 0 L 
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Appendix 3.3 
The experiment procedure and researcher script used in the evaluation described in 
Chapter 6 are presented here. Both English and Mandarin versions are presented 
here. 
experiment procedure 
. researcher script 
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Experiment Procedure 
Procedure Tools used for data collection 
1. User completed Motivation Questionnaire Motivation Questionnaire A - Likert style 
A to gather their views on how they feel questionnaire containing 18 statements. 
about learning French or English. 
2. Observational Scenario 
The user is given a brief tutorial in using the The researcher takes notes in the Log file of 
program. Then the user is asked to watch the any problems (either with the system or 
'observational' scenario. The user can pause problems which the learner is experiencing). 
and access any information they require; 
however, the user must only watch the After watching the observational scenario, 
observational scenario once. the user completes usability questionnaire - 
OBS 
3. One-to-One Scenario #1 
The user is asked to try the 'one-to-one' The researcher takes notes in the Log file of 
scenario by speaking with the virtual any problems. 
character. 
After trying the one-to-one scenario, the user 
completes usability questionnaire - 0-01 
4. One-to-One Scenario #2 
The researcher takes notes in the Log file of 
The user is asked to try the 'one-to-one' any problems. 
scenario by speaking with the virtual 
character After trying the one-to-one scenario, the user 
completes usability questionnaire - 0-02 
9. Interactive Scenario 
The user is asked to try the 'interactive' The researcher takes notes in the Log file of 
scenario by speaking with the virtual any problems. 
character. 
After trying the one-to-one scenario, the user 
completes usability questionnaire - 1NT 
10. User completes Motivation Questionnaire 
B to gather their views on how they feel Motivation Questionnaire B 
about learning French or English having now 
used the CALL program.  
11. Post usage interviews After completion of using the various 
components, a number of questionnaires are 
administered to collect users' attitude data, 
opinions and demographic information: 
• 	Interview questionnaire 
• Demographic questionnaire 
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Researcher Script (English) 
Hi. I'm <>. Thanks for agreeing to test our program. I am going to ask you to try 
different parts of the program today and then I wilLask you what you think about it. 
Please remember that today we are testing the program; we are not testing you in any 
way. 
Before we start with the program, I want to get some opinions from you about how 
you feel about learning English. 
Give motivation questionnaire] 
APP 
Thanks, first I am going to very quickly show you some parts of the program. If you 
have any questions, please feel free to ask me. 
Open application 
Select train station lesson - show tool tips 
Start 'watch and listen' dialogue, switch subtitles on 
Pause dialogue and access vocabulary 
Restart dialogue. Stop dialogue and access grammar in English. 
Close SPELL program. 
Now, I am going to open the program again so that we can look at certain parts in 
more detail. 
Open SPELL program. 
Type in participant ID 
Choose the train station lesson 
OBS 
Now I am going to play the 'Watch and listen' scenario, and I will ask you to listen to 
the conversation and try your best to understand what is going on. 
Remember you can pause and restart the scenario, and if you want there are other 
aspects of the program you can access, eg vocabulary or transcription. Take your 
time. I will just sit back over here a little. When you are doing this, I won't be 
available to talk to you or to help you. 
Open 'Watch and listen 'scenario 
Just press play when you are ready. 
Researcher log any comments/dfJIculties in Log file 
Now, I would like to give you a short questionnaire to get your opinions on that. 
Give Likert OBS Q 
Thanks. Now, I am going to ask you to try the 'Talk to John' scenarios. 
One-to-One 1 
So, I am going to ask you to try this 'Talk to John' scenario, where one of the 
characters, 'John', will ask you some questions. Please listen to the questions and try 
to answer them. 
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Remember you can pause and restart the scenario, but please do not stop the scenario. 
If you want to access other aspects of the program, please pause the scenario first. I 
will just sit back over here again. When you are doing this, I won't be available to talk 
to you or to help you. Are you ready to begin? 
Open 0-01 
Start dialogue 
Researcher log any comments/difficulties in Log file 
Now, I would like to give you a short questionnaire to get your opinions on that. 
Give Likert 0-01 
One-to-One 2 
Thanks. Now I am going to ask you to try another 'Talk to John' scenario. Again 
when you are doing this, I won't be available to talk to you or to help you. 
Open 0-02 
Start dialogue 
Researcher log any comments/difficulties in Log file 
Now, I would like to give you a short questionnaire to get your opinions on that. 
Give Likert 0-02 
Thanks. 
INTERACTIVE 
Thanks. Now I am going to ask you to 'Go to the train station' and order train tickets. 
Please listen to the questions and try to answer them. 
Remember you can pause and restart the scenario, but please do not stop the scenario. 
If you want to access other aspects of the program, please pause the scenario first. I 
will just sit back over here again. When you are doing this, I won't be available to talk 
to you or to help you. 
Open 'Go to the train station' 
Just press play when you are ready. 
Log any comments/dfJIculties in Log file 
Now, I would like to give you a short questionnaire to get your opinions on that. 
Give Likert INT 
QUESTIONNAIRES 
Thanks. That's all I am going to ask you to do with the program. Now, that you've 
tried the program, I'd like to give you the questionnaire which is about how you feel 
about learning English. Please complete it thinking about the use of the program. 
Give motivation questionnaire2 
Thanks. Now I just have a few questions about your experiences. 
Ask Exit Interview Q 
And finally, I will ask you some questions about yourself 
Ask Demographic Q 
Thanks. Here is a lovely pen for all your help 
Give gift of pen. 
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Researcher Script (Mandarin) 
u, 	<> 
ift 	 I; 
iflti 
- 	'Motivation Questionnaire 
APP 
t, 	 1 __o 
, 14 X 
JFSPELL i _____ 
Ik— ,75WTool Tips' 
Tih4, 	 , --Z' 	-rT 	 - IJ- -. 








)LO 	1fl 	 — 1 bi0 








11 — / * _o JE 
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)L0 	 - 	 11JbcIJO 1 
J['dialogue' 
/ 	TR4 
it M6- —Likert 0-01 
One-to-One 2 
TAP  







]b IiJ D 
iEm 11I-/t* 
o 	 iE 
1iC* 	 1JO 









mJxit Interview Q 
21bemographic Q 
337 
